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21 Human Secreted Proteins 

Field of the Invention 

This invention relates to newly identified polynucleotides, polypeptides 
5 encoded by these polynucleotides, antibodies that bind these polypeptides, uses of 
such polynucleotides, polypeptides, and antibodies, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 

1 0 membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-boimded compartment, or 
organelle, contains different proteins essential for the function of the organelle. The 
cell uses "soiling signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellidar organelles. 

1 5 One type of sorting signal, called a signal sequence, a signal peptide, or a 

leader sequence, directs a class of proteins to an organelle called the endoplasmic 
reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi ^paratus. Here, the Golgi distributes 

20 the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 

Proteins targeted to the ER by a signal sequence can be released into the 
extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 

25 extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

30 Despite the great progress made in recent years, only a small number of genes 

encoding human secreted proteins have been identified. These secreted proteins 
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include the commercially valuable human insulin, interferon, Factor Vni, human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
5 encode them. This knowledge will allow one to detect, to treat, and to prevent 

medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

10 The present invention relates to novel polynucleotides and the encoded 

polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 

15 therapeutic methods for treating such diseases, disorders, and/or conditions. The 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

20 Definitions 

The following defmitions are provided to faciUtate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 

25 altered ''by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 

30 mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
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preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
5 of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can imdergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 

10 mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 

15 polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 

20 the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

4 • 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 

sequence contained in SEQ ID NO:X or the cDNA contained within the clone 

deposited with the ATCC. For example, the polynucleotide can contain the 
25 nucleotide sequence of the full length cDNA sequence, including the 5* and 3* 

untranslated sequences, the coding region, with or without the signal sequence, the 

secreted protein coding region, as well as fi-agments, epitopes, domains, and variants 

of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 

molecule having the translated amino acid sequence generated firom the 
30 polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 

was often generated by overlapping sequences contained in multiple clones (contig 

■I 
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analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC")- As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
5 Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under .stringent hybridization conditions, to 

10 sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 jig/ml denatured, sheared salmon 

1 5 sperm DNA, followed by washing the filters in 0. Ix SSC at about 65 degree C, 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 

20 percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, Iowa: stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 
0.2M NaH2P04; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 1,00 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with IXSSPE, 

« 

25 0.1% SDS. In addition, to achieve even lower stringency, washes performed 

following stringent hybridization can be done at higher salt concentrations (e,g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
30 background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured sahnon sperm DNA, and . 
commercially available proprietary formulations. The iuclusion of specijBc blocking 
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reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
5 complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using ohgo dT as a primer). 

The polynucleotide of the present invention can be composed of any 

1 0 polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 

1 5 that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 

20 example, tritylated bases and unusual bases such as inosine. A variety of 

modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 

25 isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications 

30 can occur anywhere in a polypeptide, including the peptide backbone, tiie amino acid 
side-chains and the amino or carboxyl teraiini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
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a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result j&om posttranslation natural processes or 
5 may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 

10 covalent cross-links, formation of cysteine, formation of pyroglutamate, fonnylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 

15 (See, for instance^ PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

20 "SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO: Y" 

refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 

25 present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 

30 more than about 25-fold less and, preferably, not more than about tenfold less 

activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 
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Polvnttcleotides and Polypeptides of the Invention 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 
5 The translation product of this gene shares sequence homology with claudin-7 

from the mouse (Mus musculus)(See Genbank Accession gi|41913S8; all references 
available through this accession are hereby incorporated by reference herein) which is 
thought to be a 4 transmembrane domain receptor involved in formation and 
maintenance of tight junctions. 

10 In specific embodiments, polypeptides of the invention comprise, or 

alternatively consists of, the following amino acid sequence: 
MWAVLLGFVAMVLSWGMKCTRVGDSNPIAKGRVAIAGGALFI^^ 
TAVSWYATLVTXEFFNPSTPVNARYEFGPALFVGXDSAGLAVLSGSFLCCTC 
PEPERPNSSPQALSAWTLCCC (SEQ ID NO: 125). Moreover, fragments and 

15 variants of these polypeptides (such as, for example, fragments as described herein, 
polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 
these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides) are 
encompassed by the invention. Antibodies that bind polypeptides of the invention are 

20 also encompassed by the invention. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

This gene is expressed primarily in human kidney (both fetal and adult) and to 
a lesser extent in early stage human lung, subtracted library. 

Polynucleotides and polypeptides of the invention are usefial as reagents for 

25 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
kidney and lung diseases, especially cancer and other proliferative disorders of the 
kidneys and lungs. Similarly, polypeptides and antibodies directed to these 
polypeptides are usefiil in providing immunological probes for differential 

30 identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the renal and cardiovascular systems, expression of this 
gene at significantly higher or lower levels may be routinely detected in certain 
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tissues or cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or sample 
taken firom an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
5 individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the immxmogenic epitopes shown in SEQ ID NO: 68 as 
residues: Pro- 104 to Pro- 120. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

10 The tissue distribution and homology to claudin-7 indicates that 

polynucleotides and polypeptides corresponding to this gene are useful for diagnosis 

and treatment of cancer and other proliferative disorders, particularly of the kidney ^ 

and lungs. More specifically, the tissue distribution in kidney indicates the protein 

product of this clone could be used in the treatment and/or detection of kidney 

1 5 diseases including renal failure, nephritus, renal tubular acidosis, proteinuria, pyuria, 
edema, pyelonephritis, hydronephritis, nephrotic syndrome, crush syndrome, 
glomerulonephritis, hematuria, renal colic and kidney stones, in addition to Wihn's 
Tumor Disease, and congenital kidney abnormalities such as horseshoe kidney, 
polycystic kidney, and Falconi's syndrome. Furthermore, the protein may also be used 

20 to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate hgands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

25 The tissue distribution indicates polynucleotides and polypeptides 

corresponding to this gene may be useful for the diagnosis, prevention, and treatment 
of a variety of respiratory system disorders such as infections, inflammations, ulcers, 
hereditary disorders, and cancers of the lungs, for example, but not limited to: lung 
cancer (such as squamous cell carcinoma, small cell (oat cell) carcinoma, large cell 

30 carcinoma, and adenocarcinoma); allergic reactions (such as eosinophilic pneumonia, 
hypersensitivity pneimionitis, extrinsic allergic alveolitis, allergic interstitial 
pneumonitis, organic dust pneumoconiosis, allergic bronchopuhnonary aspergillosis, 

i 

* 

1 
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asthma, Wegener's granulomatosis (granulomatous vasculitis), Goodpasture's 
syndrome)); pneumonia (as may result from bacterial, viral, or fungal pathogens); 
pleurisy (including for example, pleural effusion and pneumothorax); cystic fibrosis; 
obstructive airway diseases (such as asthma, chronic obstructive pulmonary disease 
5 (COPD), emphysema, chronic or acute bronchitis); occupational lung diseases (e.g., 
silicosis, black lung (coal workers' pneumoconiosis), asbestosis, berylliosis, 
occupational asthsma, byssinosis, and benign pneumoconioses); infiltrative lung 
diseases (such as pulmonary fibrosis (e.g., fibrosing alveolitis, usual interstitial 
pneumonia), idiopathic pulmonary fibrosis, desquamative interstitial pneumonia, and 

10 lymphoid interstitial pneumonia); acute respiratory distress syndrome (also called, 
e.g., adult respiratory distress syndrome); edema; pulmonary embolism; bronchitis 
(e.g., viral, bacterial); bronchiectasis; atelectasis; and lung abscesses (such as may be 
caused by Staphylococcus aureus or Legionella pneumophila). 

Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 

the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 

♦ 

general formula of a-b, where a is any integer between 1 to 2458 of SEQ ID N0:1 1, b 
is an integer of 1 5 to 2472, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID N0:11, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The polypeptide of this gene has been determined to have multiple 

transmembrane spanning domains. Based upon these characteristics, it is beUeved that 

the protein product of this geiie shares structural features to multiple transmembrane 
30 proteins such as seven transmembrane protein G-coupled receptors. 

In specific embodiments, polypeptides of the invention comprise, or 

altematively consists of, the following amino acid sequence: 
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MNLSTALLFLNLLFLLDGWITSFN 
VDGLCIAVAVLLHFFLLATFTWMGLEAIHMYIALV^ 
WGLPALWSWLASRN^WEVYGKESYGKEKGDEFC^^ 
GVMXFLNIAMXIVVMVQICGRNGKRSNRTL^^ 
5 NLRXVXSLTFLVGMTWX (SEQ ID NO: 91). Moreover, fragments and variants of 
this polypeptide (such as, for example, fragments as described herein, polypeptides at 
least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to these polypeptides 
and polypeptides encoded by the polynucleotide which hybridize, under stringent 
conditions, to the polynucleotide encoding this polypeptide are encompassed by the 
10 invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding this polypeptide are also encompassed by the 
invention. 

This gene is expressed primarily in placenta, total fetus, and fetal liver/spleen, 
and to a lesser extent in a variety of normal and transformed cell and tissue types from 

15 fetal and adult sources. 

Polynucleotides and polypeptides of the invention are useftil as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
disorders of the liver and spleen, as well as cancer and other proUferative disorders, 

20 Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing inomxmological probes for differential identification of the tissu6(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
reproductive, hepatic, and immune systems, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g., 

25 cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or sample taken from an individual having 
such a disorder, relative to .the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred polypeptides of the present invention comprise, or alternatively 

30 consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 69 as 
residues: Arg-92 to Glu-1 10, Gly-148 to Arg-159. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 
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The tissue distribution (with a strong component in rapidly proliferating fetal 
and placental tissue) and homology to seven transmembrane proteins indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for diagnosis 
and treatment of cancer and other proliferative disorders. The expression within fetal 
5 tissue and other cellular sources marked by prohferating cells indicates this protein 
may play a role in the regulation of cellular division, and may show utiUty in the 
diagnosis, treatment, and/or prevention of developmental diseases and disorders, 
including cancer, and other proliferative conditions. For example, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 

10 formation. Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is beheved to occur in acquired immunodeficiency and certain 
degenerative disorders, such as spinal muscular atrophy (SMA). Alternatively, this 
gene product may be involved in the pattern of cellular proliferation that accompanies 

15 early embryogenesis. Thus, aberrant expression of this gene product in tissues - 
particularly adult tissues - may correlate with patterns of abnormal cellular 
proliferation, such as found in various cancers. Because of potential roles in 
proliferation and differentiation, this gene product may have applications in the adult 
for tissue regeneration and the treatment of cancers. It may also act as a moiphogen to 

20 control cell and tissue type specification. Therefore, the polynucleotides and 
polypeptides of the present invention are useM in treating, detecting, and/or 
preventing said disorders and conditions, in addition to other types of degenerative 
conditions. Thus this protein may modulate apoptosis or tissue differentiation and 
would be useful in the detection, treatment, and/or prevention of degenerative or 

25 prohferative conditions and diseases. The protein would be useful in modulating the 
immune response to aberrant polypeptides, as may exist in prohferating and 
cancerous cells and tissues. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate Hgands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 

30 nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above Usted 
tissues. In addition the expression in fetus would suggest a useful role for the protein 
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product in developmental abnormalities, fetal deficiencies, pre-natal disorders and 
various would-healing models and/or tissue trauma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible througli sequence databases. Some of these sequences are 
5 related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cimibersome. Accordingly, preferably excluded firom the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 4023 of SEQ ID N0:12, b 
is an integer of 1 5 to 4037, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14, 



1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The protein encoded by this gene is homologous to the mouse BREl protein 
(see Genbank Accession No: AAC64400; all references available through this 
accession are hereby incorporated herein by reference; for example Wang, X.Z., et al., 
EMBO J., Oct 1;17(19):5708-17 (1998)). Mouse IREl, like the yeast IREl 

20 homologue, is believed to be an important cell signal transducing protein. In 

particular, yeast IREl, is an essential upstream component of the ER stress-response. 
The mammaUan Irel is located in the ER membrane and its over-expression in 
mammalian cells activates both the endogenous ER chaperone GRP78/BiP and 
CHOP-encoding genes. Over-expression of murine Irel also leads to the 

25 development of programmed cell death in transfected cells, indicating that the single 
upstream component Irel plays a role in multiple facets of the ER stress-response in 
mammalian cells. 

Based on the sequence similarity, the translation product of this clone is 
expected to share at least some biological activities with IREl proteins. Such 
30 activities are known in the art, some of which have been described above and 

elsewhere herein. A preferred polypeptide fragment of the invention comprises, or 
alternatively consists of, the following amino acid sequence: 
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MASAVRGSRPWPRLGLQLQFAALLLGTI^XQVHTIJa>ENLLLVSTLDGSLHA 
I^KQTGDLKWTIJRDDPVIEGPMYVTEMAFLSDPADGSLYILGTQKQQGLMK 
LPFTIPELVHASPCRSSDGVFYTGRKQDAWFVVDPESGETQMTLTTEGPSTPR 
LYIGRTQYTVTMHDPRAPAUIWNTTYIUIYSTPPMDGSTGKYMSQ 
5 PAAHXGTPGSGTXLIJ3ITINLGRAIX}NGPATPLGTKXRAW(SEQIDN0: 126) 
and 

MEIALWISPWRWIXLLPLLLGLNAGAVIDWPTEEGKEVWDYVTVRK^ 

MFWWLYYATNSCXNFSEIi>LVMWLQGGPGGSSTGFGNFEEIGPIX)SDIJa^ 

KTTWLQAASLLFVDWVGTGFSYVNGSGAYAJECI)LAMVASDMMVLLKTFFS 

1 0 CHKEFQTWFHFSES YGGKMAAGIGLELYKAIQRGTIKCNFAGV ALGDSWIS 
PVDSVLSWGPYLYSMSLLEDKGLAEVSKVAEQVLNAVNKGLYREATELWG 
KAEMIffiQ^FroGV^IFYNE.TKSTPTSTMESSLEF^QSHLVCLCQRHVRHLQI^ 
AI^QLMNGPIRKKLKlIPEDQSWGGQATNVFVlSIMEEDEVIKPVISrVD^^^ 
INVTVYNGQLDLIVDTMGQEAWVRKLKWPELPKFSQLKWKALYSDPKSLET 

15 SAFVKSYKNLAFYWILKAGHMWSDQGDMAIJOvO^^ (SEQ ID NO: 

127). Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

This gene is expressed primarily in colon and cancerous tissues. 
Polynucleotides and polypeptides of the invention are useful as reagents for 

20 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not Umited to 
carcinogenesis and tumorigenesis, particularly colon cancer. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing inomunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

25 disorders of the above tissues or cells, particularly of the immune and digestive 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or sample taken from an individual having such a disorder, relative to 

30 the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 70 as 
residues: Arg-6 to Trp-1 1, Ser-54 to Asp-.59, Thr-95 to Gly-100, Pro-1 16 to Asp-121, 
Thr-126 to Asp-131, Pro-138 to Thr443, Thr-149 to Pro-155, Thr-180 to Lys-196. 
5 Polynucleotides encoding said polypeptides are also encompassed by the invention- 

The tissue distribution and homology to protein kinase indicates that 

i 

polynucleotides and polypeptides corresponding to^ this gene are usejEul for colon 
cancer. The expression within cellular sources marked by prohferating cells indicates 
this protein may play a role in the regulation of cellular division, and may show utility 

10 in the diagnosis, treatment, and/or prevention of developmental diseases and 
disorders, including cancer, and other proliferative conditions. For example, 
developmental tissues rely on decisions involving cell differentiation and/or apoptosis 
in pattern formation. Dysregulation of apoptosis can result in inappropriate 
suppression of cell death, as occurs in the development of some cancers, or in failure 

15 to control the extent of cell death, as is believed to occur in acquired 

immunodeficiency and certain degenerative disorders, such as spinal muscular 
atrophy (SMA). Ahematively, this gene product may be involved in the pattern of 
cellular proliferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 

20 with patterns of abnormal cellular proliferation, such as found in various cancers. 
Because of potential roles in proliferation and differentiation, this gene product may 
have apphcations in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 

25 detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 

« 

degenerative or proliferative conditions and diseases. The protein would be useful in 
modulating the immune response to aberrant polypeptides, as may exist m 
30 proliferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in. 
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addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above Usted tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ JD NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specij5cally 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1579 of SEQ ID NO: 13, b 
is an integer of 15 to 1593, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

In specijBc embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
VRGGGHSRPI^ALEERKTDSYRYPRTGSKNPKIALKLi^^ 

20 KELVQPFSSLFPKVEYIARAGWTRDGKYAWA (SEQ ID NO: 128) and 
MFLDRPQQWLQLVLLPPALFIPSTENEEQRLASARAWRNVQPYVV^ 
VWINVHDIFYPFPQSEGEDELCFLRANECKTGFCHLYKVTAVLK^ 
PFSPGEDEFKCPIKEEIALTSGEWEVljyaiGSKI^^ 
EHHLYWSYEAAGEIVRLTTPGFSHXCSMSQNFXXFVSmTAQVAAAS 

25 AGGTEWPAGPSEALCPAQRWPAPRSRCLHRPDAFYPFLNALGFYVRCFLVAE 
TERWWSRASPSSPRLLGGGGHTLMGTGEAIOUDSEERAAFRLGLP^^^ 
ASHRPQHPSMQLPVPPGQPPXLDVCVLFGGXXFIXI (SEQ ID NO: 129). 
Moreover, fragments and variants of these polypeptides (such as, for example, 
fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 

30 97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides) are encompassed by the invention- Antibodies that bind 
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polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 

This gene is expressed primarily in Primary Dendritic Cells, lib 1 , Scares 
senescent fibroblasts NbHSF, Soares fetal liver spleen INFLS SI, and Soares NFL T 
5 GBC 81, fetal kidney (reexcision) and Activated T-cell(12h)/Thiouridine-re-excision; 
and to a lesser extent in a variety of normal and transformed tissues and cell types. 
The list of cell types in which expression of this gene has been observed is (in order 
of precedence): Primary Dendritic Cells, lib 

1 ;Soares_senescent_fibroblasts_]>n3HSF;Soares_fetal_hver_spleen_lOT 1 ;Soare 

10 s_NFL_T_GBC_Sl;Human Fetal Kidney; Reexcision;Activated T- 

cell(12h)/Thiouridine-re-excision;Adipocytes;re-excision;Human umbilical vein 
endothelial cells, IL-4 induced;Human Chondrosarcoma;Epithelial-TNFa and INF 
induced;NCI_CGAPJPanl;Smooth muscle, serum induced,re-exc;Macrophage- 
oxLDL; re-excision;CHME Cell Line;treated 5 hrs;Adipocytes;CD34 positive cells 

15 (Cord Blood);Human Thymus Stromal Cells;T Cell helper I;NCI_CGAP_Lu5;PC3 
Prostate cell line;Soares_parathyroid_tumor_NbHPA;Soares melanocyte 
2NbHM;Soares_fetal_heart_NbHH19W;Kidney cancer ;Hiuiian Thymus Tumor, 
subtracted;Tongue Tumour;NCI_CGAP_Co4;Human UmbiUcal Vein Endothehal 
cells, frac B, re-excision;Lung, Normal: (4005313 Bl);Human OB HOS control 

20 fraction I;Human OB MG63 treated (10 nM E2) fraction I;NCI_CGAP_Brl.l;Human 
Pituitary, subtracted;Aorta endothelial cells + TNF-a;Smooth muscle, control; re- 
excision;NCI_CGAP_AAl;Human adult small intestine,re-excision;Human 
Quadriceps;STROMAL -OSTEOCLASTOMA;Human Pre-Differentiated 
Adipocytes;NCLCGAP_ColO;NCI_CGAP_Col4;HumanOsteosarcoma;HL-60, 

25 PMA 4H, re-excision;NCI_CGAP_Prl2;H. Lymph node breast Cancer;CD34 
depleted Buffy Coat (Cord Blood);Human Umbilical Vein; 
Reexcision;NCI_CGAP_Pr22;Monocyte activated; re- 

excision;KMH2;NCI_CGAP_Gas4;Human Prostate Cancer, Stage B2; re-excision;B- 
Cells;NCI_CGAP_Br2;Spinal cord;NCLCGAP_Co3;Fetal Heart;Ovarian Tumor 10- 
30 3-95;Rejected Kidney, lib 4;Brain frontal cortex;B-cells (unstimulated) ;Endothelial- 
induced;Myoloid Progenitor Cell Line;Primary Dendritic cells,frac 
2;NCI_CGAP_Bm25iPancreas Islet Cell Tumor;Huinan Microvascular Endothelial 
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Cells, jfract. A; Monocyte activated; Osteoblasts;Colon Tiunor II; 
Soaresjregnant_uterus_NbHPU; 

Soares^NhHMPu^S 1 ;Soares Jestis_NHT;NCLCGAP_GCB 1 ;NCI_CGAP_Sub3 
cells. 

5 Polynucleotides and polypeptides of the invention are usefUl as reagents for 

differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
cancer and other proliferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 

10 differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system (especially spleen, 
dendritic cells and other B-cells), liver and testes, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 

15 urine, synovial fluid and spinal fluid) or another tissue or sample taken firom an 

individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid firom an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise, or altematively 
20 consist of, one or more of the immxmogenic epitopes shown in SEQ ID NO: 71 as 
residues: Asp-4 to Trp-9, Thr-24 to Arg-30, Pro-65 to Glu-70, Ser-97 to Glu4 12, 
Gto-150 to Pro-156, Cys-184 to Phe-190, Leu-211 to Arg-224, Ghi-266 to His-271, 
Gly-313 to Gly-320, Asp-397 to Glu^402, Pro-408 to Gly-414, Lys-426 to Asn-432, 
Pro-470 to Arg-477, Pro-479 to His-484. Polynucleotides encoding said polypeptides 
25 are also encompassed by the invention. 

The tissue distribution (found in rapidly proliferating cells such as fibroblasts, 
fetal tissues, and primary dendritic cells) indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis, treatment, and/or 
prevention of developmental diseases and disorders, including cancer, and other 
30 proUferative conditions. For example, developmental tissues rely on decisions 

involving cell differentiation and/or apoptosis in pattern formation. Dysregulation of 
apoptosis can result in inappropriate suppression of ceU death, as occurs in the 
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development of some cancers, or in failure to control the extent of cell death, as is 
believed to occur in acquired immunodeficiency and certain degenerative disorders, 
such as spinal muscular atrophy (SMA). Alternatively, this gene product may be 
involved in the pattern of cellular proliferation that accompanies early embryogenesis. 
5 Thus, aberrant expression of this gene product in tissues - particularly adult tissues - 
may correlate with patterns of abnormal cellular proliferation, such as found in 
various cancers. Because of potential roles in proliferation and differentiation, this 
gene product may have applications in the adult for tissue regeneration and the 
treatment of cancers. It may also act as a morphogen to control cell and tissue type 

10 specification. Therefore, the polynucleotides and polypeptides of the present 
invention are usefixl in treating, detecting, and/or preventing said disorders and 
conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apoptosis or tissue differentiation and would be usefiil in the detection, 
treatment, and/or prevention of degenerative or proliferative conditions and diseases. 

1 5 The protein would be usefiil in modulating the immune response to aberrant 
polypeptides, as may exist in proliferating and cancerous cells and tissues. 
Furthermore,- the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 

20 Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above Ksted tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded fi-om the scope of the present invention. To list every related sequence 
would be cxunbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2938 of SEQ ID NO: 14, b 

30 is an integer of 15 to 2952, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, the following amino acid sequence: 
5 I^VLATSFVLGSLGLAFYLPLWTTPKTIAIPEKLQEAVGKVB^ 
GLGYKEETVCEVGPDGVRRKCQTRIU.ECLTNMCGMLHF^ 

SDILEFGQEAFRFrXXLARGVISTDDEVFKPFQANSHFVKPKYAQEYDSGT^ 
CDVQLVKNLRLVKSSILG (SEQ ID NO: 130). Moreover, fragments and variants 
of these polypeptides (such as, for example, fragments as described herein, 

10 polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 

these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides) are 
encompassed by the invention. Antibodies that bind polypeptides of the invention are 
also encompassed by the invention. Polynucleotides encoding these polypeptides are 

1 5 also encompassed by the invention. 

This gene is expressed primarily in IL-1 and LPS induced Neutrophils and to a 
lesser extent in fetal heart. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 

20 and for diagnosis of diseases and conditions which include but are not Umited to 
disorders of the heart, disorders of development, and immunological disorders (for 
example, arthritis), particularly disorders involving neutrophils. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 

25 a number of disorders of the above tissues or cells, particularly of the immune system 
and cardiovascular system, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 

30 relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention coraprise, or alternatively 
consist of, one or more of the inunmiogenic epitopes shown in SEQ ID NO: 72 as 
residues: Pro-67 to Arg-78, Glu-152 to Arg-159, Ser-193 to Leu-200, Asp-210 to 
Lys-223. Polynucleotides encoding said polypeptides are also encompassed by the 
5 invention. 

The tissue distribution indicates the polynucleotides and polypeptides 
corresponding to this gene would be useful for the diagnosis and treatment of a 
variety of immune system disorders. For example, the expression pattern indicates 
this gene and/or gene product may play a role in regulating the proliferation; survival; 

10 differentiation; and/or activation of hematopoietic cell lineages, including blood stem 
cells. Involvement in the regulation of cytokine production, antigen presentation, or 
other processes suggests a usefuhiess for treatment of cancer (e.g. by boosting . 
immune responses). Expression in cells of lymphoid origin, indicates the natural gene 
product would be involved in immune functions. Therefore it would also be useful as 

15 an agent for immimological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arttiritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophiUa, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-grafl and graft-versus-host 

20 diseases, or autoinxtnunity disorders, such as autoimmune infertility, lense tissue 

injury, demyelination, systemic lupus erythematosis, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may 
represent a secreted factor that influences the differentiation or behavior of other 
blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 

25 product is thought to be useful in the expansion of stem cells and committed 

progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Furthermore, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 

30 supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above hsted tissues. 
The expression within fetal tissue and other cellular sources marked by proliferating 
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cells indicates this protein may play a role in the regulation of cellular division, and 
may show utility in the diagnosis, treatment, and/or prevention of developmental 
diseases and disorders, including cancer, aiid other prohferative conditions. For 
example, developmental tissues rely on decisions involving cell differentiation and/or 
5 apoptosis in pattern formation. Dysregulation of apoptosis can resiilt in inappropriate 
suppression of cell death, as occurs in the development of some cancers, or in failure 
to control the extent of cell death, as is believed to occur in acquired 
immxmodeficiency and certain degenerative disorders, such as spinal muscular 
atrophy (SMA). Alternatively, this gene product may be involved in the pattern of 

10 cellular proliferation that accompanies early embryogenesis. Thus, aberrant 

expression of this gene product in tissues - particularly adult tissues - may correlate 
with patterns of abnormal cellular proUferation, such as foimd in various cancers. 
Because of potential roles in proHferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 

15 may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 

20 degenerative or proliferative conditions and diseases. The protein would be useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate hgands or receptors, to identify agents that modulate their interactions, in 

25 addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utihty as a tumor marker and/or immunolherapy targets 
for the above listed tissues. In addition the expression in fetus would suggest a useful 
role for the protein product in developmental abnormahties, fetal deficiencies, pre- 
natal disorders and various would-healing models and/or tissue trauma. 

30 Many polynucleotide sequences, such as EST sequences, are pubUcly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been pubUcly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded firom the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 1 339 of SEQ ID NO: 1 5, b 
is an integer of 15 to 1353, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 15, and where b is greater than or equal to a 
+ 14. 



1 0 FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, the following amino acid sequence: 
NIFLEWILRRILSLWRGTFLMHGRAGVNWSYWP^^ 
AKAVEIU.KSNSRAHVCVLLQPLVCYMVQFVEETSYKCDFIQKIT^^ 

15 DFYYECKQERIKEYEMLKKKKKKKT (SEQ ID NO: 131). Moreover, fragments 
and variants of these polypeptides (such as, for example, fragments as described 
herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical 
to these polypeptides and polypeptides encoded by the polynucleotide which 
hybridizes, under stringent conditions, to the polynucleotide encoding these 

20 polypeptides) are encompassed by the invention. Antibodies that bind polypeptides of 
the invention are also encompassed by the invention. Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

This gene is expressed primarily in Human adult (K.Okubo);Jurkat T-cell Gl 
phase;Stratagene neuro epithelium (#93723 l);Healing groin wound, 6.5 hours post 

25 incision; 12 Week Early Stage Human H; Reexcision;Colon Tumor 
n;Soares_NFL_T_GBC_S 1 

Polynucleotides and polypeptides of the invention are useftil as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 

30 cancer and other proliferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useftil in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
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the above tissues or cells, particularly of epithelial tissues, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or sample taken from an 
5 individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. The protein product of this gene (expressed via a transient transfection) has 
been shown to caused a positive result in an EGR assay in sensory neurons. 

Preferred polypeptides of the present invention comprise, or alternatively 

10 consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 73 as 
residues: Ala-28 to His-41, Pro-43 to Lys-60. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 

The expression within cellular sources marked by rapidly proliferating cells 
indicates this protein may play a role in the regulation of cellular division, and may 

1 5 show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
and disorders, including cancer, and other proliferative conditions. For example, 
developmental tissues rely on decisions involving cell differentiation and/or apoptosis 
in pattern formation. Dysregulation of apoptosis can result in inappropriate 
suppression of cell death, as occurs in the development of some cancers, or in failure 

20 to control the extent of cell death, as is believed to occur in acquired 

immunodeficiency and certain degenerative disorders, such as spinal muscular 
atrophy (SMA). Alternatively, this gene product may be involved in the pattern of 
cellular proliferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 

25 with patterns of abnormal cellular proliferation, such as found in various cancers. 
Because of potential roles in proUferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 

30 detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 
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degenerative or proliferative conditions and diseases. The protein would be useful in 
modulating the immune response to dberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
5 cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

1 0 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To hst every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

15 are one or more polynucleotides comprising a nucleotide sequence described by the 
genial formula of a-b, where a is any integer between 1 to 1778 of SEQ ID NO: 16, b 
is an integer of 15 to 1792, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

This gene is expressed primarily in human fetal kidney; reexcision. 
Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 

25 and for diagnosis of diseases and conditions which include but are not Umited to: 
kidney disorders and diseases, including cancer and other proliferative disorders of 
the kidney. Similarly, polypeptides and antibodies directed to these polypeptides are 
usefid in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 

30 particularly of the renal system, expression of this gene at significantly higher or 

lower levels may be routinely detected in certain tissues or cell types (e.g., cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and 
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spinal fluid) or another tissue or sample taken JBrom an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or altematively 
5 consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 74 as 
residues: Leu-63 to Gly-73. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of cancer and other 

10 proliferative disorders, particularly of the kidney. More specifically, the tissue 

distribution in kidney indicates the protein product of this clone could be used in the 
treatment and/or detection of kidney diseases including renal failure, nephritus, renal 
tubular acidosis, proteinuria, pyuria, edema, pyelonephritis, hydronephritis, nephrotic 
syndrome, cmsh syndrome, glomerulonephritis, hematuria, renal colic and kidney 

15 stones, in addition to Wilm's Tumor Disease, and congenital kidney abnormalities 
such as horseshoe kidney, polycystic kidney, and Falconi's syndrome. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well as, 

20 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above hsted tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been pubUcly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 655 of SEQ ID NO: 17, b 

30 is an integer of 1 5 to 669, where both a and b correspond to tiie positions of 

nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

This gene is expressed primarily in colon adenocarcinoma, noraialized infant 
brain, breast, total fetus, pancreas, pregnant uterus, and infant brain and to a lesser 
5 extent in a variety of normal and transformed tissues and cells. The complete list of 
tissues and cells in which this gene is expressed (in order of precedence) is 
NCI_CGAP_Co8;nomialized infant brain cDNA;Soares infant brain 
lNIBiSoares_total_fetus_Nb2HF8_9w;Soares breast 

3NbHBst;NCI_CGAP_Panl ;Soares_pregnant_uterus_NbHPU;Stratagene endothelial 
10 ceU 937223;NCI_CGAP_GC6;NCI_CGAP_Kicl8;Human Skin 

Tumor;NCI_CGAP_Alvl;Human umbilical vein endothelial cells, IL-4 induced;Fetal 
Liver, subtraction II;Human endometrial stromal cells-treated with progesterone; 12 
Week Early Stage Human 11; Reexcision;Endothelial- 

induced;NCI_CGAP_Kid5;Soares_multiple_sclerosis_2NbHMSP;T Cell helper 
1 5 I;Soares melanocyte 2NbHM;Soares_NFL_T_GBC_S 1 ;Soares placenta 
Nb2HP;Soares_fetal_heartJSIbHH19W;NCI_CGAP_GCB 1 ;Lung 
Mesothelium;Ea.hy.926 cell line;Human Prostate, subtracted;Nonnalized infant brain, 
Bento Soares;Human Colonel. Atrophic Endometrium;Human Umbilical Vein 
Endothelial Cells, fract. A;Human fetal brain (TFujiwara);Human 
20 Placenta;NCI_CGAP_Lul ;Fetal Heart, re-excision;Stromal cells 

3.88;NCI_CGAP_Ut4;Messangial cell, frac 2;Human endometrial stromal cells- 
treated with estradiol;GUoblastoma;Hxmian Pre-Differentiated Adipocytes;Human 
endometrial stromal cells;NCI_CGAP_Lyml2;Colon, tumour;Spleen metastic 
melanoma;Prostate BPH;Human Infant Brain;Brain Frontal Cortex, re- 
25 excision;Human ProstatejGessler Wilms tumor;NCI_CGAP_Ut 1 ;Human T-cell 

lymphoma;re-excision;12 Week Old Early Stage Human, II;Human Umbilical Vein 
Endothelial Cells, uninduced;Stromal cell TF274;Human 

Hypothalmus,Schizophrenia;Oyary, Cancer: (4004562 36) Papillary Serous Cystic 
Neoplasm, Low Malignant 

30 Pot;NCI_CGAP3r2;SoaresJ^SF_F8_9W_OT_PAJP_Sl;Colon Noimal;Spinal 
cord;Human Chondrosarcoma;Epithelial-TNFa and INF induced; Stratagene hNT 
neuron (#937233);Ovary, Cancer: (4004576 A8);Human Placenta (re- 
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excision);NTERA2 + retinoic acid, 14 days;CHME Cell Line,untreated;Ovarian 
Tumor 10-3-95;Smooth muscle, serum 

treated;NCI_CGAP_Kidll;NCLCGAP_GC4;Early Stage Human Brain;Human 
Testes TumorjColon Normal n;Liver Normal Met5No;Ovary, Cancer (9809C332): 
5 Poorly differentiated adenocarcinoma; Ovary, Cancer(4004650 A3): Well- 
Differentiated Micropapillary Serous Carcinoma;Normal colon;NTERA2, 
control;Myoloid Progenitor Cell LinejHuman OsteoclastomajHuman Fetal 
Heart;Endothelial cells-control;Stratagene lung (#937210);Human Adult Pulmonary; 
re-excision; NCI_CGAP_Brii23;Soares_j)lacenta_8to9weeks_2NbHP8to9W ;Human 

10 Testes;Osteoblasts;Hodgkin's Lymphoma n;Human 8 Week Whole Embryo;Nine 
Week Old Early Stage Human;Colon Tumor n;T cell helper n;Colon Normal 
m;NCLCGAP_HN5;NCI_CGAP_CMLl;NCLCGAP_Col7;NCLCGAP_^ 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 

1 5 and for diagnosis of diseases and conditions which include but are not limited to 
cancer and other cell proliferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immxmological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the colon, brain and breast, expression of this 

20 gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or sample 
taken firom an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid fi-om an 

25 individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 75 as 
residues: Met-1 to Tyr-7. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

30 The expression within cellular sources marked by rapidly proHferating cells 

indicates this protein may play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
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and disorders, including cancer, and other proliferative conditions. For example, 
developmental tissues rely on decisions involving cell differentiation and/or apoptosis 
in pattem formation. Dysregulation of apoptosis can result in inappropriate 
suppression of cell death, as occurs in the development of some cancers, or in failure 
5 to control the extent of cell death, as is beUeved to occur in acquired 

immunodeficiency and certain degenerative disorders, such as spinal muscular 
atrophy (SMA), Altematively, this gene product may be involved in the pattem of 
cellular prohferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 

1 0 with pattems of abnormal cellular proliferation, such as found in various cancers. 
Because of potential roles in prohferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 

1 5 detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein would be useful in 
modulating the immune response to aberrant polypeptides, as may exist in 

20 proliferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immimotherapy targets 

25 for the above hsted tissues. In addition the expression in fetus would suggest a useful 
role for the protein product in developmental abnormalities, fetal deficiencies, pre- 
natal disorders and various would-healing models and/or tissue trauma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

30 related to SEQ ID NO: 1 8 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded fi*om the scope of the present invention. To hst every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 3800 of SEQ ID NO: 18, b 
is an integer of 15 to 3814, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO: 1 8, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

In specific embodiments, polypeptides of the invention comprise, or 

10 alternatively consists of, the following amino acid sequence: 
MTSVSQASLDVSMimSLGAICAVLLVIMVLFATRCNI^ 
TYQHHPKJO^SRQIHKGDITLWTmGTLPIRSHHRSSPSSSPTL^^ 
NSHQSLNSLVTISSNHWENFSLELTEIATPAVERI^ASFNASPGAIS^ 
KQIFQELQICPSRHGQI (SEQ JD NO: 132). Moreover, fragments and variants of 

15 these polypeptides (such as, for example, fragments as described herein, polypeptides 
at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to these 
polypeptides and polypeptides encoded by the polynucleotide which hybridizes, under 
stringent conditions, to the polynucleotide encoding these polypeptides) are 
encompassed by the invention. Antibodies that bind polypeptides of the invention are 

20 also encompassed by the invention. Polytiucleotides encoding these polypeptides are 
also encompassed by the invention. 

This gene is expressed primarily in rapidly proliferating tissues including 
Morton Fetal Cochlea, Human 8 Week Whole Embryo, 12 Week Old Early Stage 
Human, and brain glioblastoma (NCI_CGAP Bm23) and to a lesser extent in a variety 

25 of normal and transformed fetal and aduU tissues. The complete Ust of 

libraries/tissues in which expression of this gene has been observed is (in order of 
precedence): Morton Fetal Cochlea;Human 8 Week Whole Embryo; 12 Week Old 
Early Stage Hmnan;NCI_CGAP_Bm23;Human endometrial stromal cellsjSynovial 
hypoxia;Synovial Fibroblasts (control);Bone Marrow Stromal Cell, 

30 untreated;NCI_CGAP_Co8;Osteoblasts;Soares_fetalJiver_spleen_lNFLS_Sl;Soares 
placenta Nb2HP;Soares_fetal_heart_NbHH19W;SoaresJ^MIMPu_Sl;Stratag^^^ 
cat#937212 (1992);Human White Adipose;Huinan Fetal Spleen;Huinan fetal brain 
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(TFujiwara);NCI_CGAP_^Col2;HSA 172 Cells;NCLCGAP_AAl;Human adult 
(K.Okubo);NCLCGAP_Co9;Salivary Gland, Lib 2;Stratagene lung carcinoma 
937218;NCLCGAP_Kid6;human ovarian 

cancer;NCLCGAP_Pr28;NCLCGAP_Panl;Human T-Cell Lymphoma;Human 
5 endometrial stromal cells-treated with progesterone;Human Testes Tumor;Human 
Pancreas Tumor; Reexcision^Human Fetal Kidney; Reexcision;Human Testes, 
Reexcision;12 Week Early Stage Human E; Reexcision;Pancreas Islet Cell 
Tumor;Prostate 

Adenocarcinoma;Soares_total_fetus_Nb2HF8_9w;Soaresjpregnant_uter^^ 

10 Soares_NFL_T_GBC_S 1 ;NCI_CGAP_Col 7. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
cancer and other cell proliferative disorders. Similarly, polypeptides and antibodies 

15 directed to these polypeptides are useful in providing immunological probes for 

differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly during fetal development, and in the braia and 
cochlea (and other neural tissue), expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., cancerous 

20 and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and 
spinal fluid) or another tissue or sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 

25 consist of, one or more of the immunogenic epitopes shown in SEQ E) NO: 76 as 
residues: Arg-36 to Asn-48, Pro-60 to Gly-70, Arg-85 to Ser-94, Pro-96 to Ser-1 14, 
His-151 to Ser-169, Lys^l83 to Pro-204, Pro-249 to Asn-258, Glu-265 to Ser>294, 
Phe-298 to Thr-313, Ser-331 to Gly-352, His-373 to Cys081, Ser-389 to Lys-.396, 
Glu-403 to Phe-413. Polynucleotides encoding said polypeptides are also 

30 encompassed by the invention. 

The expression within fetal tissue and other cellular sources marked by rapidly 
proliferating cells indicates this protein may play a role in the regulation of cellular 
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division, and are useful for the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other prohferative 
conditions. For example, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. Dysregulation of apoptosis can 
5 result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is beUeved to occur in 
acquired iirmunodeficiency and certain degenerative disorders, such as spinal 
muscular atrophy (SMA). Altematively, this gene product may be involved in the 
pattem of cellular proUferation that accompanies early embryogenesis. Thus, aberrant 

1 0 expression of this gene product in tissues - particularly adult tissues - may correlate 
with pattems of abnormal cellular proliferation, such as found in various cancers. 
Because of potential roles in proUferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 

1 5 the polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 
degenerative or prohferative conditions and diseases. The protein would be useful in 

20 modulating the immune response to aberrant polypeptides, as may exist in 

proUferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate Hgands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 

25 against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above Usted tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To hst every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2823 of SEQ ID NO: 19, b 
is an integer of 15 to 2837, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
5 + 14. 

FEATURjES OF PROTEIN ENCODED BY GENE NO: 10 
This gene is expressed primarily in prostate cancer. 
Polynucleotides and polypeptides of the invention are useful as reagents for 

10 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
disorders of the prostate and, in particular, prostate cancer. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

1 5 disorders of the above tissues or cells, particularly of the male reproductive system, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or sample taken from an individual having such a disorder, relative to the 

20 standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid j&om an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or altematively 
consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 77 as 
residues: Arg-43 to Cys-48. Polynucleotides encoding said polypeptides are also 

25 encompassed by the invention. 

The tissue distribution indicates polynucleotides and polypeptides 
corresponding to this gene would be useful for the diagnosis, prevention, and or 
treatment of disorders of the prostate (for example, but not limited to acute prostatitis, 
chronic prostatitis, benign prostatic hypertrophy, and prostate cancer). 

30 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded fi:om the scope of the present invention. To list every related sequence 
would be cunabersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 1491 of SEQ ID NO:20, b 
is an integer of 1 5 to 1 505, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, the foUowuig amino acid sequence: 
MAVYVGMLRLGRLCAGSSGVLGARAALSRSWQEARLQG^ 
VSTPIGGLSYVQGCTKKHLNSKTVGQCLETTAQRWEREALWLHEDVR^ 

15 AQLKEEVDKAASGLLSIGLCKGDRLGMWGPNSYAWLXQLATGQAG^ 
VXPAYQAMEWSXSSKKWASXALVWKQFKTKHNTIFLKQr^ 
(SEQ ID NO: 133). Moreover, fragments and variants of these polypeptides (such as, 
for example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides 

20 encoded by the polynucleotide which hybridizes, under stringent conditions, to the 
polynucleotide encoding these polypeptides) are encompassed by the invention. 
Antibodies that bind polypeptides of the invention are also encompassed by the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

25 This gene is expressed primarily in eosinophils and to a lesser extent in fetal 

heart and kidney. 

Polynucleotides and polypeptides of the invention are usefixl as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
aad for diagnosis of diseases and conditions which include but are not limited to 
30 immunological disorders (particularly those involving eosinophils, for example, 
inflammation), disorders involving the heart, kidneys, and organ development. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
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providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune, renal and cardiovascular systems, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g., 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 78 as 
residues: Arg-29 to Arg-35, Cys-64 to Thr-73, Thr-81 to Glu-87, LysAlS to Met-129, 
Lys-179 to Val-189, Ser-237 to Ghi-250, Ser-264 to Lys-271, His-294 to Ghi-300, 
Ser-346 to Thr-35 1. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution indicates the polynucleotides and polypeptides 
corresponding to this gene would be useful for the diagnosis and treatment of a 
variety of immune system disorders. For example, the expression pattern indicates 
this gene and/or gene product may play a role in regulating the proliferation, survival, 
differentiation, and/or activation of hematopoietic cell lineages, including blood stem 
cells. Involvement in the regulation of cytokine production, antigen presentation, or 
other processes suggests a usefulness for treatment of cancer (e.g. by boosting 
immune responses). Expression in cells of lymphoid origin, indicates the natural gene 
product would be involved in immime functions. Therefore it would also be useful as 
an agent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophiha, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; inraiune reactions to 
transplanted organs and tissues, such as host-versus-grafl and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lense tissue 
injury, demyelination, systemic lupus erythematosis, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may 
represent a secreted factor that influences the differentiation or behavior of other 
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blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 
product is thought to be useful in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. 

5 The tissue distribution in kidney indicates the protein product of this clone 

could be used in the treatment and/or detection of kidney diseases including renal 
failure, nephritus, renal tubular acidosis, proteinuria, pyuria, edema, pyelonephritis, 
hydronephritis, nephrotic syndrome, crush syndrome, glomerulonephritis, hematuria, - 
renal colic and kidney stones, in addition to Wilm's Tumor Disease, and congenital 
10 kidney abnormalities such as horseshoe kidney, polycystic kidney, and Falconi's 
syndrome. 

The expression within fetal tissue and other cellular sources marked by 
proliferating cells indicates this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 

15 developmental diseases and disorders, including cancer, and other proliferative 
conditions. For example, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. Dysregulation of apoptosis can 
result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is beheved to occur in 

20 acquired immunodeficiency and certain degenerative disorders, such as spinal 
muscular atrophy (SMA). Altematively, this gene product may be involved in the 
pattem of cellular proUferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 
with patterns of abnormal cellular proliferation, such as found in various cancers. 

25 Because of potential roles in proliferation and differentiation, this gene product may 
have apphcations in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 

30 of degenerative conditions. Thus this protein may modulate apoptosis or tissue 

differentiation and would be useful in the detection, treatment, and/or prevention of 
degenerative or proHferative conditions and diseases. The protein would be useful in 
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modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. 

In addition the expression in fetus would suggest a useful role for the protein 
product in developmental abnormalities, fetal deficiencies, pre-natal disorders and 
5 various would-healing models and/or tissue trauma. Furthermore, the protein may 
also be used to determine biological activity, raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 

10 immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N0:21 and may have been pubUcly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded firom the scope of the present invention. To hst every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1494 of SEQ ID N0:21, b 
is an integer of 1 5 to 1 508, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID N0:21, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

This gene is expressed primarily in immune/hematopoietic cells such as . 
25 macrophages (H Macrophage (GM-CSF treated), re-excision; Macrophage-oxLDL, 
re-excision; Macrophage-oxLDL; Macrophage; GM-CSF treated) and to a lesser 
extent in kidney, colon, thymus, eosinophils, activated monocytes, bone marrow, 
melanocytes and primary dendritic cells. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
30 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions >yhich include but are not limited to: 
immimological disorders (for example, AIDS, lupus, leukemia, and arthritis). 
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Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels may be 
5 routinely detected in certain tissues or cell types (e.g., cancerous and wounded 

tissues) or bodily flxiids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or sample taken fi:om an individual having such a disorder, relative to 
the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

10 Preferred polypeptides of the present invention comprise, or alternatively 

consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 79 as 
residues: Ser-2 to Trp-7, Ghi-44 to Lys-53, Ser-80 to Gly-88. Polynucleotides 
encoding said polypeptides are also encompassed by the invention. 

The tissue distribution indicates that polynucleotides and polypeptides 

1 5 corresponding to this gene are useful for modulating immune response, particularly of 
macrophages, monocytes, melanocytes, and primary dendritic cells. This could be 
useful in the treatment of a variety of immune system disorders. For example, the 
expression pattem indicates this gene and/or gene product may play a role in 
regulating the proliferation, survival, differentiation, and/or activation of 

20 hematopoietic cell lineages, including blood stem cells. Involvement in the regulation 
of cytokine production, antigen presentation, or other processes suggests a usefulness 
for treatment of cancer (e.g. by boosting immune responses). Expression in cells of 
lymphoid origin, indicates the natural gene product would be involved in immune 
functions. Therefore it would also be useful as an agent for immunological disorders 

25 including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheiraiatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-grafl and graft-versus-host diseases, or autoimmunity disorders, such as 

30 autoimmune infertility, lense tissue injury, demyelination, systemic lupus 

erythematosis, drug induced hemolytic anemia, rheiraiatoid arthritis, Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
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influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. Furthermore, the 
5 protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
inmiunotherapy targets for the above listed tissues. 

1 0 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ JD NO:22 and may have been pubHcly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded firom the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded firom the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 771 of SEQ ID NO:22, b 
is an integer of 15 to 785, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 

20 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 
This gene is expressed primarily in prostate cancer. 
Polynucleotides and polypeptides of the invention are useful as reagents for 

25 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis, prevention, and/or treatment of diseases and conditions which 
include but are not limited to disorders of the prostate and, in particular, prostate 
cancer. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 

30 tissue(s) or cell type(s). For a mmiber of disorders of the above tissues or cells, 

particularly of the male reproductive system, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g.. 
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cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, xirine, synovial 
fluid and spinal fluid) or another tissue or sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
5 The tissue distribution indicates polynucleotides and polypeptides 

corresponding to this gene would be useftil for the diagnosis, prevention, and or 
treatment of disorders of the prostate (for example, but not limited to acute prostatitis, 
chronic prostatitis, benign prostatic hypertrophy, and prostate cancer). 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been pubhcly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To hst every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

1 5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 500 of SEQ ID NO:23, b 
is an integer of 15 to 5 14, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

In specific embodiments, polypeptides of the invention comprise, or 
altematively consist of, the following amino acid sequence: 
MVVMASLQVEPAVGKEQLRERQGPELLGWAGLAFVCLFACVGVGV 
25 SFDSEAASFLLLYSWCTPRLXSWLRDTPSPLASGTXP (SEQ ID NO: 1 10). 
Moreover, fragments and variants of this polypeptide (such as, for example, 
fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridize, under stringent conditions, to the polynucleotide 
30 encoding this polypeptide are encompassed by the invention. Antibodies that bind 
. polypeptides of the invention are also-encompassed by the invention. Polynucleotides > 
• encoding this polypeptide are also encompassed by the invention. 
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This gene is expressed primarily in Activated T-cells and to a lesser extent in 
myeloid Progenitor Cell Line and in testis tumor. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
S and for diagnosis of diseases and conditions which include but are not limited to 
immunological disorders (such as immune deficiencies and leukemia). Similarly, 
polypeptides and antibodies directed to these polypeptides are usefiil in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune system, 

1 0 expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or sample taken firom an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 

1 5 fluid firom an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the immunogenic epitopes shown in SEQ ID NO: 81 as 
residues: Glu-16 to Pro-24. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

20 The expression of this gene in T-cells suggests a potential role in the 

treatment/detection of immxme disorders such as such as arthritis, asthma, immune 
deficiency diseases such as AIDS, and leukemia. Furthermore, expression of this gene 
in T-cells as well as other immune cells also indicates the polynucleotides and 

polypeptides corresponding to this gene would be useful for the diagnosis and 

> 

25 treatment of a wide variety of immune system disorders. For example, the expression 
pattern indicates this gene and/or gene product may play a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. Involvement in the regulation of cytokine 
production, antigen presentation, or other processes suggests a usefiilness for 

30 treatment of cancer (e.g. by boosting immune responses). Expression in cells of 
lymphoid origin, indicates the natural gene product would be involved in immune 
functions. Therefore it would also be useful as an agent for immunological disorders 
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including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
5 versus-graft and graft-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 

10 hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proUferation of various cell types. 

The tissue distribution in testis tumors indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 

1 5 tumor progression. Moreover, expression of this gene product in the testis and 

testicular cancer tissue may implicate this gene product in normal testicular function. 
In addition, this gene product would be useful in the treatment of male infertility, 
and/or could be used as a male contraceptive. Therefore, polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 

20 conditions concerning proper testicular function (e.g. endocrine function, sperm 
maturation), as well as cancer. Therefore, this gene product would be useful in the 
treatment of male infertiUty and/or impotence. This gene product is also usefixl in 
assays designed to identify binding agents, as such agents (antagonists) are useful as 
male contraceptive agents. Similarly, the protein is believed to be useful in the 

25 treatment and/or diagnosis of testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at low levels, in other tissues 
of the body. Therefore, this gene product may be expressed in other specific tissues or 
organs where it may play related functional roles in other processes, such as 
hematopoiesis, inflammation, bone formation, and kidney function, to name a few 

30 possible target indications. 

Many polynucleotide sequences, such as EST sequences, are pubUcly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any mteger between 1 to 2272 of SEQ ID NO:24, b 
is an integer of 15 to 2286, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
+ 14. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, the following amino acid sequence: 

MGPRGCALAHSLLPLLCQHVWTSPRYCRQCTREPRHCCPAPASAGVQYMCA 

1 5 YGCHHPTFAG WTPSHTTVATSICTQTPPHQCC WSEHTHWSTTPLLPAYMH 
MSMDPAATTQMKCFCRHPIRAFIJVEWEHI^PFNTAX^ (SEQ ID NO: 134). 
Moreover, fragments and variants of these polypeptides (such as, for example, 
fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 

20 polynucleotide which hybridizes, xmder stringent conditions, to the polynucleotide 
encoding these polypeptides) are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 
This gene is expressed primarily in prostate cancer tissue. 

25 Polynucleotides and polypeptides of the invention are useftil as reagents for 

differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
disorders of the prostate and, in particular, prostate cancer. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 

30 probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the male reproductive system, 
expression of this gene at significantly higher or lower levels may be routinely 
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detected in certain tissues or cell types (e.g., cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
5 fluid from an individual not having the disorder. 

i 

Preferred polypeptides of the present invention comprise, or altematively 
consist of, one or more of the inununogenic epitopes shoAvn in SEQ ID NO: 82 as 
residues: Trp-21 to Cys-38, Gln-77 to Trp-85. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 

10 The tissue distribution indicates polynucleotides and polypeptides 

corresponding to this gene would be useful for the diagnosis, prevention, and or 
treatment of disorders of the prostate (for example, but not limited to acute prostatitis, 
chronic prostatitis, benign prostatic hypertrophy, and prostate cancer). 

Many polynucleotide sequences, such as EST sequences, are publicly 

IS available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded jfrom the scope of the present invention. To list every related sequence 
would be cumbCTSome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 465 of SEQ ID NO:25, b 
is an integer of 15 to 479, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

This gene is expressed primarily in brain and to a lesser extent in prostate 

cancer. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
30 differential identij5cation of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
neurological disorders (for example, neuronal degeneration). Similarly, polypeptides 
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and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the nervous system, expression 

« 

of this gene at significantly higher or lower levels may be routinely detected in certain 
5 tissues or cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or sample 
taken fi:om an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid fi'om an 
individual not having the disorder. 

10 Preferred polypeptides of the present invention comprise, or alternatively 

consist of, one or more of the inamunogenic epitopes shown in SEQ ID NO: 83 as 
residues: Ser-18 to Arg-25. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution in brain indicates polynucleotides and polypeptides 

15 corresponding to this gene would be usefiil for the detection, treatment, and/or 

prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. For example, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, epilepsy, meningitis, encephalitis, 

20 demyelinating diseases, peripheral neuropathies, neoplasia, trauma, congenital 
malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 

25 perception. In addition, elevated expression of this gene product in regions of the 

brain indicates it plays a role in normal neural fimction. Potentially, this gene product 
is involved in synapse formation, neurotransmission, learning, cognition, 
homeostasis, or neuronal differentiation or survival. Elevated levels of expression of 
this protein in prostate cancer indicate polynucleotides and polypeptides 

30 corresponding to this gene would be useful for the diagnosis, prevention, and or 

treatment of disorders of the prostate (for example, but not limited to acute prostatitis, 
chronic prostatitis, benign prostatic hypertrophy, and prostate cancer). 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specij5cally 
5 excluded from the scope of the present invention. To list every related sequence 
' would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 630 of SEQ ID NO:26, b 
is an integer of 15 to 644, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 

* 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The protein product of this gene shares a discrete region of high sequence 
15 similarity with ubiquitin-activating enzyme (see Genbank Accession gb|AAA616246; 
all references available through this accession are hereby incorporated by reference 
herein) which is thought to be involved in regulating protein turnover in cells. The 
homology suggests that the gene product of the present invention represents a novel 
gene encoding a functional domain shared in common with ubiquitin-activating 
20 enzyme. 

In speciJBc embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
MWIFLLKCLLLHWLCMSSNLSFHSSHHLH^ (SEQ 
ID NO: 136) and 

25 MYPmFEKDDDSNFHMDFIVAASNIilAENYDIPSADR^ 

TAAWGLVCLELYKWQGHRQLDSYKNGFLNLALPFFGFSEPLAAPRHQY^ 

NQEWTLWDRFEVQGLQPNGEEMTLKQFLDYFKTEHKLEITMLSQGVSMLYS 

FFMPAAKLKERLDQPMTEIVSRVSKRKLGRHVR^ 

YVRYTIR (SEQ ID NO: 135). Moreover, fragments and variants of these 

30 polypeptides (such as, for example, fragments as described herein, polypeptides at 
least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to these polypeptides 
and polypeptides encoded by the polynucleotide which hybridizes, under stringent 
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conditions, to the polynucleotide encoding these polypeptides) are enconoipassed by 
the invention. Antibodies that bind polypeptides of the invention are also 
encompassed by the invention. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
5 Polynucleotides and polypeptides of the invention are useful as reagents for 

differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
cancer and other proUferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are usefiil in providing immunological probes for 

10 differential identification of the tissue(s) or cell tYpe(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene 
at significantly higher or lower levels may be routinely detected in certain tissues or 
cell types (e.g., cancerous and woxmded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or sample taken from an 

15 individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of cancer and other 

20 proliferative disorders. The expression within fetal tissue and other cellular sources 
marked by proUferating cells indicates this protein may play a role in the regulation of 
cellular division, and may show utiUty in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
conditions. For example, developmental tissues rely on decisions involving cell 

25 differentiation and/or apoptosis in pattern formation. Dysregulation of apoptosis can 
result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is believed to occur in 
acquired immunodeficiency and certain degenerative disorders, such as spinal 
muscular atrophy (SMA). Alternatively, this gene product may be involved m the 

30 pattOTi of cellular proliferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 
with patterns of abnormal cellular proliferation, such as found in various cancers. 
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Because of potential roles in proliferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 
5 detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein would be useful in 
modulating the immune response to aberrant polypeptides, as may exist in 

10 proliferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 

1 5 for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1789 of SEQ ID NO:27, b 
is an integer of 15 to 1803, where both a and b correspond to the positions of 

25 nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

In ^ecific embodiments, polypeptides of the invention comprise, or 
30 alternatively consists of, the following amino acid sequence: 

MELSCTGSRCPVQEQRARWERKEIACTARELLETERJR.YQEQLGLVATYFLGIL 
KAKGTLRPPERQALFGSWELIYGASQELLPYLEGGCWGQGLEGFCRHLELYN 
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QFAANSERSQTXLQEQLKKNKGITIKFVRLQEGR^ 

QQYENLVVALAENTGPNSPDHQQLTRIa?LLLGNAGWIa.PLLYSFLILTSN^^ 
WYDPFH (SEQ ID NO: 137). Moreover, jfragments and variants of these 
polypeptides (such as, for example, fragments as described herein, polypeptides at 
5 least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to these polypeptides 
and polypeptides encoded by the polynucleotide which hybridizes, under stringent 
conditions, to the polynucleotide encoding these polypeptides) are encompassed by 
the invention. Antibodies that bind polypeptides of the invention are also 
encompassed by the invention. Polynucleotides encoding these polypeptides are also 

1 0 encompassed by the invention. 

This gene is expressed primarily in Fetal heart, re-excision; TF-1 Cell Line 
GM-CSF Treated; Human Ovary; Keratmocyte; NCI_CGAP_GCB1 (Germinal 
Center B-cell) and Primary Dendritic Cells, lib L 

Polynucleotides and polypeptides of the invention are useful as reagents for 

15 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
cancer and other proliferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 

20 the above tissues or cells, particularly of the inamime system, expression of this gene 
at significantly higher or lower levels may be routinely detected in certain tissues or 
cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 

25 the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The expression within fetal tissue and other cellular sources marked by 
proUferating cells indicates this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
30 developmental diseases and disorders, including cancer, and other proliferative 
conditions. For example, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. Dysregulation of apoptosis can 
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result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is believed to occur in 
acquired immunodeficiency and certain degenerative disorders, such as spinal 
muscular atrophy (SMA). Alternatively, this gene product may be involved in the 
5 pattern of cellular prohferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 
with pattems of abnormal cellular proliferation, such as found in various cancers. 
Because of potential roles in prohferation and differentiation, this gene product may 
have appUcations in the adult for tissue regeneration and the treatment of cancers. It 

10 may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 

15 degenerative or prohferative conditions and diseases. The protein would be usefixl in 
modulating the immune response to aberrant polypeptides, as may exist in 
proUferating and cancerous cells and tissues. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 

20 addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utihty as a tumor marker and/or immunotherapy targets 
for the above Usted tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b, where a is any integer between 1 to 1914 of SEQ ID NO:28, b 
is an integer of 15 to 1928, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 
5 In specific embodiments, polypeptides of the invention comprise, or 

alternatively consist of, the following amino acid sequence: 

MALLADCALPPELRGDLWELPFPCPDGFNSCPDICFRVAGCSFLCHKAFFCGR 

SDYFRALLDDHFRESEEPATSGGPPAVTLHGISPDVFIHVLYYMYSDHTELSP 

EAAYDVLSVADMYLLPGLKRLCGRSLAQMLDEDTVVGVWRVAKLFRLARL 

10 EDQCTEYMAKVmKLVEREDFVEAVKEEAAAVAARQETDSIPLVDDIRF^ 
STVQTYSAIEEAQQRLRALEDLLVSIGLDC (SEQ ID NO: 138). Moreover, 
fragments and variants of this polypeptide (such as, for example, fragments as 
described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 
99% identical to these polypeptides and polypeptides encoded by the polynucleotide 

1 5 which hybridize, under stringent conditions, to the polynucleotide encoding this 

polypeptide are encompassed by the invention. Antibodies that bind polypeptides of 
the invention are also encompassed by the invention. Polynucleotides encoding this 
polypeptide are also encompassed by the invention. 

This gene is expressed primarily in breast lymph node and to a lesser extent in 

20 colon tumor and B-cell lymphoma. 

Polynucleotides and polypeptides of the invention are usefiil as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
immxmological disorders, carcinogenesis, and tumorigenesis. Similarly, polypeptides 

25 and antibodies directed to these polypeptides are usefiil in providing inraiunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the inraiune system, digestive 
system, and mammary glands, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., cancerous and 

30 wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 
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relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the immunogenic epitopes shown in SEQ E) NO: 86 as 
5 residues: Glu-34 to Gly-41, Ile-43 to Gly-62, Pro-85 to Ser-92. Polynucleotides 
encoding said polypeptides are also encompassed by the invention. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and/or treatment of tumor 
progression. The expression within cellular sources marked by proliferating cells 

10 indicates this protein may play a role in the regulation of cellular division, and may 
show utihty in the diagnosis, treatment, and^or prevention of developmental diseases 
and disorders, including cancer, and other prohferative conditions. For example, 
developmental tissues rely on decisions involving cell differentiation and/or apoptosis 
in pattern formation. Dysregulation of apoptosis can result in inappropriate 

15 suppression of cell death, as occurs in the development of some cancers, or in failure 
to control the extent of cell death, as is believed to occur in acquired 
immunodeficiency and certain degenerative disorders, such as spinal muscular 
atrophy (SMA). Alternatively, this gene product may be involved in the pattern of 
cellular proliferation that accompanies early embryogenesis. Thus, aberrant 

20 expression of this gene product in tissues - particularly adult tissues - may correlate 
with pattems of abnormal cellular proliferation, such as found in various cancers. 
Because of potential roles in proliferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 
may also act as a morphogen to control cell and tissue type specification. Therefore, 

25 the polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be usefol in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein would be usefid in 

30 modulating the immune response to aberrant polypeptides, as may exist in 

proUferating and cancerous cells and tissues. The tissue distribution also indicates the 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
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diagnosis and treatnaent of a variety of immune system disorders. For example, the 
expression pattern indicates this gene and/or gene product may play a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. Involvement in the regulation 
S of cytokine production, antigen presentation, or other processes suggests a usefulness 
for treatment of cancer (e.g. by boosting immune responses). Expression in cells of 
lymphoid origin, indicates the natural gene product would be involved in immune 
functions. Therefore it would also be useful as an agent for immunological disorders 
including arthritis, asthma, inmiunodeficiency diseases such as AIDS, leukemia, 

10 rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophiha, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-graft and grafl-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertiUty, lense tissue injury, demyelination, systemic lupus 

15 erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 

disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 

20 and in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utiUty as a tumor marker and/or 

25 immxmotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been pubUcly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

30 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 203 1 of SEQ ID NO;29, b 
is an integer of 1 5 to 2045, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GEIVE NO: 20 

A preferred polypeptide fragment of the invention comprises, or alternatively 
consists of, the following amino acid sequence: 

MSSNTMLQKTLLILISFSWTWMIFnSQNFTKLWSALNLSISV^^ 

1 0 FPKTSLIPLKPLTETELRIKEIIEKLDQQffPia^FTHVNTT^^ 

YCRGDQLDILLEVRDHLGQRKQYGGDFLRARMSEPALTAGASGKVM^ 
APTWQLHSGLGGPGLPGSXXYSPQVEGAXG (SEQ ID NO: 139). 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 
This gene is expressed primarily in colon and ulcerative cohtis. 

15 , Polynucleotides and polypeptides of the invention are useful as reagents for 

differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not Umited to 
disorders of the gastrointestinal tract, for example ulcerative colitis, colon cancer, and 
diverticulitis. Sinwlarly, polypeptides and antibodies directed to these polypeptides 

20 are useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune and digestive systems, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 

25 urine, synovial fluid and spinal fluid) or another tissue or sample taken from an 

individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
30 consist ofi one or more of the immunogenic epitopes shown in SEQ ID NO: 87 as 
residues: Tyr-46 to Ala-51, Leu-80 to Phe-89, Pro-108 to Asp-1 16, His-127 to Gly- 
136, Ala-195 to Asp-201, Asp-235 to Glu-240, Asn-296 to Ile-303, Trp-398 to Tyr- 
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403, Leu-426 to Asn-431. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for preventing and/or treating colon cancer 
5 and/or ulcerative colitis. The secreted protein can also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, and as nutritional supplements. It 
may also have a very wide range of biological activities. Representative uses are 
described in the "Chemotaxis" and "Binding Activity" sections below, in Examples 

10 11, 12, 13, 14, 15, 16, 18, 19, and 20, and elsewhere herein. Briefly, the protein may 
possess the following activities: cytokine, cell proliferation/differentiation modulating 
activity or induction of other cytokines; inrnaunostimulating/iinmunosuppressant 
activities (e.g., for treating human immunodeficiency virus infection, cancer, 
autoimmune diseases and allergy); regulation of hematopoiesis (e.g. for treating 

15 anemia or as adjunct to chemotherapy); stimulation or growth of bone,cartilage, 
tendons, ligaments and/or nerves (e.g. for treating wounds,stimulation of follicle 
stimulating hormone (for control of fertility); chemotactic and chemokinetic activities 
(e.g. for treating infections, tumors); hemostatic or thrombolytic activity (e.g. for 
treating hemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g. for 

20 treating septic shock, Crohn's disease); as antimicrobials; for treating psoriasis or 
other hyperprohferative diseases; for regulation of metaboUsm, and behavior. Also 
contemplated is the use of the corresponding nucleic acid in gene therapy procedures. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded firom the scope of the present invention. To Ust every related sequence 

30 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprisiug a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2075 of SEQ ID NO:30, b 
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is an integer of 1 5 to 2089, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
+ 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The translation product of this gene shares sequence homology with the 
human CoREST protein, a functional corepressor required for regulation of neural- 
specific gene expression. See, Genbank Protein Accession AAF01498; all references 
available through this accession are hereby incorporated herein by reference, for 
10 example, Andres, M.E., et al., Proc. Natl. Acad. Sci. U.S.A. 96: 9873-9878 (1999). 
Based on sequence similarity with human CoREST, the translation product of this 
clone is expected to share at least some biological activities with transcriptional 
regulatory proteins. Such activities are known in the art, some of which are described 
elsewhere herein. 

1 5 This gene is expressed primarily in pancreas and to a lesser extent in placenta, 

embryonic tissues, immune cells (such as neutrophils, monocytes, and T-cells), and 
tumor tissues (such as osteosarcoma and ovarian tumor). 

Polynucleotides and polypeptides of the invention are usefiil as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 

20 and for diagnosis of diseases and conditions which include but are not limited to 
pancreatic disorders, developmental disorders, and immunological disorders 
(particularly neutrophils, monocytes, and T-cells). Similarly, polypeptides and 
antibodies directed to these polypeptides are usefiil in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 

25 disordera of the above tissues or cells, particularly of the pancreas and immune 
system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or sample taken from an individual having such a disorder, relative to 

30 the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid firom an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more of the inmiunogenic epitopes shown in SEQ ID NO: 88 as 
residues: Leu-24 to Ser-30. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 
5 The expression within fetal tissues other cellular sources marked by 

proliferating cells indicates this protein may play a role in the regulation of cellular 
division, and are useful for the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. For example, developmental tissues rely on decisions involving cell 

1 0 differentiation and/or apoptosis in pattern formation. Dysregulation of apoptosis can 
result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is beheved to occur in 
acquired immunodeficiency and certain degenerative disorders, such as spinal 
muscular atrophy (SMA). Alternatively, this gene product may be involved in the 

1 5 pattern of cellular proUferation that accompanies early embryogenesis. Thus, aberrant 
expression of this gene product in tissues - particularly adult tissues - may correlate 
with patterns of abnormal cellular proliferation, such as foimd in various cancers. 
Because of potential roles in proliferation and differentiation, this gene product may 
have applications in the adult for tissue regeneration and the treatment of cancers. It 

4 

20 may also act as a morphogen to control cell and tissue type specification. Therefore, 
the polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention of 

25 degenerative or proUferative conditions and diseases. The protein would be useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The tissue distribution also indicates the 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
diagnosis and treatment of a variety of immune system disorders. For example, the 

3 0 expression pattern indicates this gene and/or gene product may play a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. Involvement in the regulation 

i 
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of cytokine production, antigen presentation, or other processes suggests a usefulness 
for treatment of cancer (e.g. by boosting immune responses). Expression in cells of 
lymphoid origin, indicates the natural gene product would be involved in immune 
functions. Therefore it would also be useful as an agent for immunological disorders 
5 including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-grafl and grafl-versus-host diseases, or autoimmunity disorders, such as 

10 autoimmune infertility, lense tissue injury, demyelination, systemic lupus 

erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 

15 in the expansion of stem cells and committed progexiitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate Ugands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 

20 antibodies directed against the protein may show utility as a tumor marker and/or 
unmunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N0;3 1 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 793 of SEQ ID N0:31, b 

30 is an integer of 15 to 807, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID N0:3 1, and where b is greater than or equal to a 
+ 14. 

1 
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Table 1 summarizes the inforaiation corresponding to each "Gene No." 
described above. The nucleotide sequence identijBed as "NT SEQ JD NO:X" was 
assembled from partially homologous ("overiapping") sequences obtained from the 
"cDNA clone ID" identified in Table 1 and, in some cases, from additional related 
5 DNA clones. The overlapping sequences were assembled into a single contiguous 
sequence of high redundancy (usually three to five overlapping sequences at each 
nucleotide position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
1 0 contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 
15 and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the tnethionine, is 
20 identified as "AA SEQ ID NO:Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO:Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO:Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 
30 SEQ ID NO:X (where X may be any of the polynucleotide sequences 

disclosed in the sequence listing) and the translated SEQ ID NO:Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficientiy 
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accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
NO:X or the cDNA contained in the deposited clone. These probes will also 
5 hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO;Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
proteins encoded by the cDNA clones identified in Table 1. 

1 0 Nevertheless, DNA sequences generated by sequencing reactions can contain 

sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 

15 actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 

20 generated nucleotide sequence identified as SEQ ID NO:X and the predicted 

translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1 . The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 

25 The predicted amino acid sequence can then be verified from such deposits. 

Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

30 The present invention also relates to the genes corresponding to SEQ ID 

NO:X, SEQ ID NO:Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
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herein. Such methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and^or 
5 species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and^or 
species homologs of genes corresponding to SEQ ED NO:X, SEQ ID NOiY, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 

10 be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

Table 2 provides predicted epitopes contained in certain embodiments of the 
invention and polynucleotide sequences that may be disclaimed according to certain 

15 embodiments of the invention. The first column refers to each "Gene #" described 
above in Table 1 . The second column provides the sequence identifier, '"NI SEQ ID 
NO:X", for polynucleotide sequences disclosed in Table 1. The third column provides 
the sequence identifier, "AA SEQ ID NO:Y", for polypeptide sequences disclosed in 
Table 1. The fourth colimm provides a unique integer "ntA" where "ntA" is any 

20 integer between 1 and the final nucleotide minus 1 5 of SEQ ID NO:X, and the fifth 
column provides a unique integer "ntB'' where "ntB" is any integer between 15 and 
the fmal nucleotide of SEQ ID NO:X, where both ntA and ntB correspond to the 
positions of nucleotide residues shown in SEQ ID NO:X, and where ntB is greater 
than or equal to a + 14. For each of the polynucleotides shown as SEQ ID NO:X, the 

25 uniquely defined integers can be substituted into the general formula of a-b, and used 
to describe polynucleotides which may be preferably excluded from the invention. 
Column 6 lists residues comprising predicted epitopes contained in the polypeptides 
encoded by each of the preferred ORFs (SEQ ID NO: Y). Identification of potential 
immunogenic regions was performed according to the method of Jameson and Wolf 

30 ((1988) CABIOS, 4; 181-186); specifically, the Genetics Computer. Group (GCG) 
implementation of this algorithm, embodied in the program PEPTIDESTRUCTURE 
(Wisconsin Package vlO.O, Genetics Computer Group (GCG), Madison, Wise). This 
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method returns a measure of the probability that a given residue is found on the 
surface of the protein. Regions where the antigenic index score is greater than 0-9 
over at least 6 amino acids are indicated in Table 2 as 'Tredicted epitopes". 
Polypeptides of the invention may possess one, two, three, four, five or more 
5 antigenic epitopes comprising residues described in Table 2. It will be appreciated 
that depending on the analytical criteria used to predict antigenic determinants, the 
exact address of the determinant may vary slightly. 

Table 3 summarizes the expression profile of polynucleotides corresponding 
to the clones disclosed in Table 1 . The first column provides a unique clone 

1 0 identifier, "Clone ID", for a cDNA clone related to each contig sequence disclosed in 
Table 1. Colunon 2, "Library Code(s)" shows the expression profile of tissue and/or 
cell hne hbraries which express the polynucleotides of the invention. Each Library 
Code in colxmin 2 represents a tissue/cell source identifier code corresponding to the 
Library Code and Library description provided in Table 5, Expression of these 

15 polynucleotides was not observed in the other tissues and/or cell libraries tested. One 
of skill in the art could routinely use this information to identify tissues which show a 
predominant expression pattern of the corresponding polynucleotide of the invention 
or to identify polynucleotides which show predominant and/or specific tissue 
expression. 

20 Table 4, column 1, provides a nucleotide sequence identifier, "SEQ ID 

NO:X," that matches a nucleotide SEQ ID NO:X disclosed in Table 1, column 5. 
Table 4, column 2, provides the chromosomal location, "Cytologic Band or 
Chromosome," of polynucleotides corresponding to SEQ ID NO:X. Chromosomal 
. location was determined by finding exact matches to EST and cDNA sequences 

25 contained in the NCBI (National Center for Biotechnology Information) UniGene 
database. Given a presumptive chromosomal location, disease locus association was 
determined by comparison with the Morbid Map, derived firom Online Mendelian 
Inheritance in Man (Online Mendehan Inheritance in Man, OMIM'™. McKusick- 
Nathans Institute for Genetic Medicine, Johns Hopkins University (Baltimore, MD) 

30 and National Center for Biotechnology Information, National Library of Medicine 
(Bethesda, MD) 2000. World Wide Web URL: http://www.ncbi.nhn.nih.gov/omini/). 
If the putative chromosomal location of the Query overlapped with the chromosomal 
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location of a Morbid Map entry, the OMIM reference identification number of the 
morbid map entry is provided in Table 4, column 3, labelled "OMIM Reference(s)." 
A key to the OMIM reference identification numbers is provided in Table 6. 

Table 5 provides a key to the Library Code disclosed in Table 3. Column 1 
5 provides the Library Code disclosed in Table 3, column 2. Column 2 provides a 
description of the tissue or cell source firom which the corresponding library was 
derived. Library codes corresponding to diseased Tissues are indicated in column 3 
with the word "disease". 

Table 6 provides a key to the OMIM reference identification numbers 

10 disclosed in Table 4, colunm 3. OMIM reference identification numbers (Column 1) 
were derived firom Onhne MendeUan Inheritance in Man (Online Mendelian 
Inheritance in Man, OMIM. McKusick-Nathans Institute for Genetic Medicine, Johns 
Hopkins University (Baltimore, MD) and National Center for Biotechnology 
Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide Web 

15 URL: http://www.ncbi.nlm.nih.gov/oiiiiin/). Column 2 provides diseases associated 
with the cytologic band disclosed in Table 4, column 2, as determined using the 
Morbid Map database. 
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Table 2 



Gene U 


NT SEO ID 

NO: X 


AASEOID 

NO: Y 


nt A 

mm w ^ K 


ntB 


Predicted EnitoDes 


1 


11 


68 


1 - 2458 


15-2472 


Pro-104 toPro-120. 


1 


32 


89 


1-419 


15-433 




1 


33 


90 


1 -995 


15 " 1009 


Asn-1 to Ser-8 
His- 13 to Leu-20. 


2 


12 


69 


1 - 4023 


15-4037 


Arg-92toGlu-110 
Gly-148toAxg-159. 


2 


34 


91 


1-669 


15-683 


Arg-92toGlu-110. 


2 


35 


92 


1 - 3071 


15 -3085 


Pro-76toThr-81. 


3 


13 


70 


1 - 1579 


15 - 1593 




3 


36 


93 


1-759 


15 - 773 


Arg-6 to Trp-11. 


4 


14 


71 


1 - 2938 


15 - 2952 


Asp-4 to Trp-9 
Thr-24 to Arg-30 
Pro-65 to Glu-70 
Ser-97toGlu-112 

• 

Gln-150toPro-156 

Cys-184 to Plie-190 
Leu-211 to Arg-224 
Gln-266toHis-271 
Gly-313toGly-320 
Asp-397 to Glu-402 
Pro-408 to Gly-414 
Lys-426 to Asn-432 
Pro-470 to Aig-4n 
Pro-479 to His-484. 


4 


37 


. 94 


1 - 3033 


15 - 3047 


Asp-4 to Trp-9 
Thr-24 to Arg-30 
Pro-65 to Glu-70 
Ser-97toGlu-112 

Gln-150 to Pro-156. 


4 


38 


95 


1 - 1823 


15 - 1837 


Asp-4 to Tip-9 
Thr-24 to Arg-30 
Pro-65 to Glu-70 
Ser-97toGlu-112 
Gln-150 to Pro-156. 


4 


39 


96 


1-590 


15-604 


Pro-5 to Arg-10 
Ala-14 to Gly-24 
Leu-41 to Arg-54 
Ser-56 to Pro-63 
Leu-94 to Arg-99 
Ala-li/4 to rro-i/i. 


5 


15 


72 


1 - 1339 


15 - 1353 


Pro-67 to Arg-78 

Ser-193 to Leu-200 

Asp-210toLys-223. 


5 


40 


97 


1 • 1299 


15-1313 


Pro-67 to Arg-78 
Glu-152toArg-159 
Ser-193 to Leu-200 
Asp-210toLys-223. 


5 


41 


98 


1 - 1338 


15-1352 


Pro-67 to Arfi.78. 


6 


16 


73 


1 " 1778 


15-1792 


Ala.28toHis-41 
Pro-43 to Lys-60. 



wo 02/24721 PCT/USOl/00544 



70 



6 


42 


99 


1 - 1669 


15 - 1683 


Ala-28 to His-41 
Pro-43 to Lys-60. 


6 


43 

■ 


100 


1-968 


15 - 982 


Ser-46 to Leu-53 
Leu-61 to Arg-66 
Leu-101 toTyr-109 
Cys-112 to Glu-119 
Lys-124toThr-131. 


7 


17 


74 


1-655 


15-669 


Leu-63 to Gly-73, 


7 


44 


101 


1-516 


15-530 


Leu-63 to Gly-73. 


8 


18 


75 


1 - 3800 


15-3814 


Met-1 toTyr-7. 


8 


45 


102 


1-527 


15-541 


Met-1 to Tyr-7. 


8 


46 


103 


1-2169 


15-2183 


Asn-77toMet-83. 


9 

• 


19 


76 


1 - 2823 


15 - 2837 


Arg-36 to Asii-48 
Pro-60 to Gly-70 
Arg-85 to Ser-94 
Pro-96toSer-114 
His-151 to Ser-169 
Lys-183 to Pro-204 
Pro-249 to Asn-258 
Glu-265 to Ser-294 
Plie-298toThr-313 
Ser-331 to Gly-352 
His-373 to Cys-381 
Ser-389 to Lys-396'' 
Glu-403 to Phe-413. 


9 


47 


104 


1 - 2823 


15 - 2837 


Arg-36 to Asn-48 
Pro-60 to Gly-70 
Arg-85 to Ser-94 
Pro-96 to Ser-114 
His-151 to Ser-169 
Lys-183 to Pro-204. 


9 


48 


105 


1-2704 


15-2718 


Arg-36 to Asn-48 
Pro-60 to Gly-70 
Arg-85 to Ser-94 
Pro-96 to Ser-114 
Thr-159toGln-165 
Pro-174toGln-179. 


10 


20 


77 


1 - 1491 


15 - 1505 


Arg-43 to Cys-48. 


10 


49 


106 


1-557 


15-571 


Arg-43 to Cys-48. 


10 


50 


107 


1-807 


15-821 


Lys-23 to Leu-33 
Asp-40 to Cys-57. 


11 


21 


78 


1 - 1494 


15 - 1508 


Arg-29 to Arg-35 
Cys-64 to Thr-73 
Thr-81 to Glu-87 
Lys-123 to Met-129 
Lys-179toVaH89 
Ser-237 to Ghi-250 
Ser-264toLys-271 
His-294 to Ghi-300 
Ser-346 toThr-351. 


11 


51 


108 


1-611 


15 - 625 


Arg-29 to Arg-35 
Cys-64 to Thr-73 
Thr-81 to Glu-87 
Lys-123 to MeM29. 


11 


52 


109 


1 - 2060 


15 - 2074 




12 


22 


79 


1-771 


15-785 


Ser-2 to Trp-7 
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Gln-44 to Lys-53 
Ser-80 to Gly-88. 


13 


23 


80 


1-500 


15-514 




14 


24 


81 


1 - 2272 


15-2286 


Glu-16 toPro-24. 


14 


53 


110 


1-292 


15-306 


Glu-16 to Pro'24. 


14 


54 


111 


1-264 


15-278 




15 


25 


82 


1-465 


15 - 479 


Trp-21 to Cys-38 

Gln-77 to Trp-85. 


15 


55 


112 


1-533 


15-547 


Trp-21 toCys-38 
Gln-77 to Trp-85. 


16 


26 


83 


1-630 


15-644 


Ser-18 to Arg-25. 


16 


56 


113 


1-373 


15-387 




17 


27 


84 


1 - 1789 


15 - 1803 




17 


57 


114 


1 - 1654 


15 - 1668 




17 


58 


115 


1 -263 


15-277 


Ser-39 to Leii-45, 


17 


59 


116 


1 - 3700 


15-3714 


Pro-5 to Ser-12 
Arg-20 to Lys-35 
Gly-45 to Gly-56 
Pro-81 to Cys-PP 
Arg-195 to Ser-207 
Ser-287 to Pro-292 
Thr-301 to Gly-306 
Asn-336toMet-341 
Ser-357 to Arg-364 
Cys-416 to Asp-430 
Gln-450 to Asp-455 
Pro-509toThr-516 
Arg.523 to Gly-529 
Lys-541 toLys-546 
Ser-623 to Arg-634 
Tyr-636 to Glii-642 
Asp-661 to Leu-671 
Glu-692 to Lys-703 
Gln-734 to Tyr-742 
Thr-792 to Ile-798 
Pro-806toThr-811 
Phe-875 to Gly-880 
Ser-886 to Gln-891 
Val-897 to Glu-903 
Glu-926 to Asn-932 
Arg-945 to Asp-950 
Pro-952 to Lys-958 
Gly-991 to Gly-1001 
Pro-1019toTrp-1028 
Lys-1082 to Met-1091 
Val-1098toGly-1104 
Cys-1116toGlu-1122. 


18 


28 


85 


1-1914 


15 - 1928 




18 


60 


117 


1 - 1025 


15 - 1039 


Leu-31 toGlu-39 
Gly-56 to Gln-64 
Asn-109 toThr-115. 


18 


61 


118 


1-664 


15-678 


Lys-e to Thr-25. 


19 


29 


86 


1-2031 


15 - 2045 


Glu-34toGly-41 
ne-43 to Gly-62 
Pro-85 to Ser-92. 


19 


62 


119 


1 - 1392 


15 - 1406 


Glu-34toGly-41 



wo 02/24721 



PCT/USOl/00544 



72 













Ile-43 to GIy-62 

Pro-85 to Ser-92, 


20 


30 

- 


87 


1 - 2075 


15-2089 


Tyr-46to Ala-51 
Leu-80 to Phe-89 
Pro-108toAsp-116 
His-127toGly-136 
Ala-195 to Asp-201 
Asp-235 to Glu-240 
Asn-296 to Ile-303 
Trp-398 to Tyr-403 
Leu-426toAsn-431. 


20 


63 


120 


1 -757 


15-771 




20 


64 

• 


121 


1-1163 


15-1177 


Tyr-46 to Ala-51 
Leu-80 to Phe-89 
Pro-108toAsp-116 
ffis-127 to Gly-136. 


20 


65 


122 


1-670 


15-684 


Tyr-46 to Ala-51 
Leu-80 to Phe-89 
Pro-108toAsp-116 
ffis-127 to Gly-136. 


20 


66 


123 


1-757 


15-771 




21 


31 


88 


1-793 


15 - 807 


Leu-24 to Ser-30. 


21 


67 


124 


1-808 


15-822 
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Table 3 



Clone D) 


Library Code(s) 


HFKLX38 


H0620 


HUVFH14 


H0030 H0031 H0046 H0144 H0156 H0413 H0510 H0553 H0574 H0575 
H0586 H0587 H0623 H0644 H0658 H0707 L1290 S0003 S0206 S0330 S0444. 


HWMAH36 


H0522 L1290 


HUVH135 


HOI 16 H0213 H0252 H0266 H0286 H0288 H0305 H0306 H0370 H0412 
H0433 H0435 H0521 H0522 H0529 H0539 H0542 H0551 H0555 H0559 
H0560 H0590 H0619 H0620 H0623 H0652 H0656 H0673 L1290 SOOOl S0002 
soon S0031 S0040 S0046 S0126 S0132 S0152 S0342 S0344 S0360 S0418 
S0446 S3014 T0049 


HHFML08 


HOlOO H0619 L1290 S0216 


HE2KK74 


H0586 H0624 L1290 S0360 T0041 


HFKME15 


H0012 H0620 


HE2LW65 


H0013 H0030 H0032 H0038 H0040 H0068 H0085 H0144 H0171 H0212 
H0251 H0268 H0351 H0369 H0393 H0412 H0413 H0435 H0444 H0486 
H0519 H0520 H0529 H0542 H0544 H0545 H0546 H0575 H0591 H0624 
H0628 H0644 H0645 H0648 H0658 H0665 H0670 H0672 LI 290 S0003 S0007 
S0026 S0027 S0031 S0044 S0045 S0046 S0051 S0126 S0132 S0210 S0282 
S0354 S0358 S0360 S0374 S0410 S0420 S0438 S0442 S0468 S0472 TOO 10 


HTPHS66 


H0013 H0040 H0057 H0090 HO 170 H0328 H0478 H0539 H0544 H0545 
H0616 H0620 H0622 H0624 H0696 L1290 S0126 S0192 S0194 S0212 T0039 
T0060 


HPJEG57 


S0152 


HHFKM76 


H0031 H0046 H0052 H0063 H0081 H0086 H0163 H0178 H0309 H0427 
H0457 H0497 H0510 H0519 H0521 H0522 H0547 H0550 H0551 H0553 
H0560 H0563 H0587 H0617 H0619 H0620 L0022 L1290 SOCIO S0028 S0036 
S0046 S0152 S0278 S0360 S0388 S0392 S0404 S0440 


HMALI42 


H0521 L0022 S0002 S0142 S0144 S0278 S0344 


HPJEVll 


H0370 H0438 S0152 S0354 


HTTKT43 

• 


H0009 H0012 H0013 H0039 H0040 H0050 H0051 H0052 H0069 H0082 
H0083 H0090 HOlOO HOBS H0144 H0179 H0194 H0212 H0264 H0265 
H0271 H0286 H0295 H0309 H0310 H0318 H0327 H0328 H0341 H0352 
H0370 H0394 H0422 H0423 H0445 H0483 H0486 H0492 H0497 H0518 
H0520 H0521 H0529 H0543 H0547 H0553 H0555 H0556 H0575 H0576 
H0596 H0599 H0600 H0616 H0619 H0620 H0622 H0628 H0634 H0650 
H0659 H0663 H0670 H0685 H0687 L0022 S0002 S0022 S0027 S0028 S0045 
S0134 S0150 S0192 S0194 S0206 S0210 S0212 S0222 S0326 S0356 S0372 
S0388 S0424 T0042 T0115 


HPJEE14 


S0152 


HPJDA23 


H0013 H0038 H0052 H0194 L0022 S0021 S0152 T0006 T0082 


HTPFX69 


H0038 H0039 H0050 H0051 H0057 H0059 H0083 H0085 H0086 H0087 
HOlOO H0135 H0136 H0144 H0169 H0176 H0178 H0181 H0188 H0196 
H0208 H0213 H0250 H0293 H0318 H0333 H0351 H0352 H0370 H0393 
H0395 H0405 H0412 H0413 H0423 H0424 H0428 H0445 H0483 H0484 
H0520 H0521 H0529 H0543 H0544 H0545 H0546 H0547 H0549 H0556 
H0581 H0591 H0593 H0594 H0596 H0597 H0604 H0617 H0618 H0620 
H0622 H0635 H0641 H0648 H0657 H0659 H0660 H0661 H0672 H0674 
H0683 H0684 H0689 H0690 H0694 L0022 N0006 S0007 SOOlO SOOll S0026 
S0028 S0037 S0045 S0051 S0106 S0142 S0276 S0278 S0360 S0418 S0420 
S0422 S3014 T0004 T0006 TOOlO T0039 T0041 T0048 T0049 T0067 T0069 


HTFOS57 


H0428 H0494 H0521 H0645 L0022 S0424 
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HXOAC69 


H0135 H0252 H0253 H0255 H0261 H0264 H0271 H0318 H0333 H0392 
H0402 H0421 H0455 H0575 H0581 H0587 H0618 H0624 H0625 H0664 L0022 
S00S2 SOI 10 SOI 16 S0222 S0360 S0428 S0466 


HWMAF61 


H0506 L0022 S0354 


HMSOC30 


H0008 H0031 H0179 H0265 H0266 H0271 H0288 H0306 H0435 H0441 
H0618 L0022 
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Table 4 



SEQID 
NO:X 


Cytologic Band 
or Chromosome: 


OMIM ReferenceCs): 


13 


16 
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Table 5 



Library 
Code 


Library Description 


Disease 


H0008 


Whole 6 Week Old Embryo 




H0009 


Human Fetal Brain 




H0012 


Human Fetal Kidney 




H0013 


Human 8 Week Whole Embryo 




H0030 


Human Placenta 




H0031 


Himian Placenta 




H0032 


Human Prostate 




H0038 


Himnan Testes 




H0039 


Human Pancreas Tumor 


disease 


H0040 


Human Testes Tumor 


disease 


H0046 


Hun:ian Endometrial Tumor 


disease 


H0050 


Human Fetal Heart 




H0051 


Human Hippocampus 




H0052 


Hunoian Cerebellum 




H0057 


Human Fetal Spleen 




H0059 


Human Uterine Cancer 


disease 


H0063 


Human Thymus 




H0068 


Human Skin Tumor 


disease 


H0069 


Human Activated T-Cells 




H0081 


Human Fetal Epithelium (Skin) 




H0082 


Human Fetal Muscle 




H0083 ' 


HUMAN JURKAT MEMBRANE BOUND POLYSOMES 




H0085 


Human Colon 




H0086 


Human epithelioid sarcoma 


disease 


H0087 


Human Thymus 




H0090 


Human T-Cell Lymphoma 


disease 


HOlOO 


Human Whole Six Week Old Embryo 




HOI 16 


Human Thymus Tumor, subtracted 




H0135 


Himian Synovial Sarcoma 




H0136 . 


Supt Cells, cyclohexamide treated 




H0144 


Nme Week Old Early Stage Human 




H0156 


Human Adrenal Gland Tumor 


disease 


HOI 63 


Hiunan Synoviinn 




HO 169 


Human Prostate Cancer, Stage C fraction 


disease 


HO 170 


1 2 Week Old Early Stage Human 




H0171 


12 Week Old Early Stage Human, II 




HOI 76 


CAMAlEe CeU Line 




HO 178 


Human Fetal Brain 




H0179 


Human Neutrophil 




H0181 


Humian Primary Breast Cancer 


disease 


H0188 


Human Normal Breast 




H0194 


Human Cerebellum, subtracted 




H0196 


Human Cardiomyopathy, subtracted 




H0208 


Early Stage Human Lung, subtracted 




H0212 


Human Prostate, subtracted 




H0213 


Human Pituitary, subtracted 




H0250 


Human Activated Monocytes 




H0251 


Human Chondrosarcoma 


disease 


H0252 


Human Osteosarcoma 


disease 



wo 02/24721 



PCT/USOl/00544 



77 





riurnan aauii lestis, large inserts 






Dreasi lympa node L/UJN A Ubrary 






xi. cereDeiiiun, enzyme suDtracteci 






numan tonsils 






Acuvateci 1-Cell (12iis)/lniounaine lapeiiecubco 




HUZOO 


Human Microvascular Endothelial Cells, iract. A 




ilvJzoo 


Hmnan Umbilical Vein Endothelial Cells, &act. A 




rlUz71 


Human Neutrophil, Activated 




JlO/oo 


Human OB Mu63 treated (10 nM E2) fraction I 




H0288 


Human OB HOS control fraction I 


t 


HU293 


WI 38 cells 




H0295 


Ammotic Cells - Primary Culture 




tTA'5 rvc 


CD34 positive cells (Cord Blood) 




110306 


CD34 depleted Buny Coat (Cord Blood) 




TTA'3 AA 

H0309 


Human Chronic Synovitis 


disease 


JiU31U 


human caudate nucleus 




TJAI 1 O 


HUMAN B CELL LYMPHOMA 


disease 




human corpus colosum 




JtlU32o 


human ovanan cancer 


disease 


rlUiiJ 


Hemangioperic3^onia 


disease 


tJA'7/l 1 


"Da-ma A>rn-m>A««r T /TJ C /I 1 1 \ 

Bone Marrow Cell Lme (Ko4,l 1 J 






uliODlastoma 


T 

disease 




Wilms tumor 


disease 


iiU3oy 


H. Atrophic Endometrium . 




xlUi /U 


H. Lymph node breast Cancer 


disease 




H. Memngima, Ml 




UAI AO 

110393 


T?_*„ 1 T 1 _ ■ 1 J . - 1 » _ TT 

Fetal Liver, subtraction LL 




110394 


A'14 cell lme 




"LTA'3 AC 

j10395 


A 1 /■'•I'JT T T TXTT7 

A 1 -CELL LINE 




TTAyl AO 

J10402 


CD34 depleted Buify Coat (Cord Blood), re-excision 




TTAVl AC 

J10405 


Human Pituitary, subtracted VI 




lUA/l 1 O 

110412 


Human umbilical vein endothelial cells, IL-4 induced 




110413 


Human Umbilical Vein Endothelial Cells, uninduced 




110421 


Human Bone Marrow, re-excision 




110422 


T-Cell PHA 16 hrs 




1104z3 


1 -Cell PHA 24 nrs 




n.04/4 


Human Pituitary, subt DC 




TTA/l OT 

110427 


Human Adipose 




rl04zo 


Human Ovary 




1104 J 3 


Human Umbilical Vein EndotheUal cells, frac B, re-excision 




110430 


Ovarian Tumor 10-3-95 




J104JO 


H. Wnole Bram #2, re-excision 




110441 


H. Kidney Cortex, subtracted 




110444 


Spleen metastic melanoma 


disease 


11044D 


bpleen. Chrome lymphocytic leukemia 


disease 


"LTA/i CC 

1104!) D 


H. btnatum Depression, subt 






numan nosmopniis 




H0478 


Salivary Gland, Lib 2 




H0483 


Breast Cancer cell line, MDA 36 




H0484 


Breast Cancer Cell line, angiogenic 




H0486 


Hodgkin's Lymphoma U 


disease 


H0492 


HL-60, RA 4h, Subtracted 




H0494 


Keratinocyte 





wo 02/24721 



PCT/USOl/00544 



78 





xlbL cell line 






Ulcerative colitis 




XIAC 1 A 


Human Liver, normal 




Txrvc 1 O 


pBMC stimulated w/ poly 1/C 




unc 1 A 


JN 1 JdKAz, control 




XTACOA 


NTERA2 + retmoic acid, 14 days 




XJAO 1 

rlUjZl 


Primary Dendntic Cells, lib 1 






Primary Dendntic cells,frac 2 




110529 


Myoloid Progenitor Cell Line 




rl0539 


T>— Tlx 11 Tl 

Pancreas Islet Cell Tumor 


disease 


H0542 


T Cell helper I 




H0543 


nn 11 i_ 1 TT 

T cell helper n 




H0j44 


TT J J_ ' 1 ^ 1 11 

Human endometrial stromal cells 




TTACjI c 

n0545 


TT < ■ • • 1 J 1 t1 J A J "a^ a 

Human endometnal stromal cells-treated with progesterone 




Hu54o 


TT J J ? 1 ^ 1 11 J J. J '^f < 1» 1 

Human endometnal stromal cells-treated with estradiol 




H0547 


NTERA2 teratocarcinoma cell Ime+retinoic acid (14 days) 




xi0549 


H. Epididiymus, caput & corpus 




H0550 


TTT?*J*J* _ J 

H. Epididiymus, cauda 




XJACCI 

il0551 


Human Thymus Stromal Cells 






Human Placenta 






Rejected Kidney, lib 4 


disease 




Activated T-cell( 12n)/Thiounaine-re-excision 




XIACC A 

ilU!)59 


TTT £f\ T>1k >r A /ITT ■ • 

HL-oO, PMA 4H, re-excision 




HOjoO 


KMH2 




ii0563 


YT t? J. 1 T* 1' J cf\r\n*ir^ 

Human Fetal Brain, normalized 5002 IF 




ri0574 


TT_ _A 11 1 nrv • • 

Hepatocellular Tumor, re-excision 


disease 


H0575 


Human Adult Pulmonary,re-excision 




rlU!) /O 


Resting T-Cell, re-excision 






Human Bone Marrow, treated 


» 




Healing grom wound, 6.5 hours post mcision 


disease 




Healing groin wound, 7.5 hours post incision 


disease 




Human adult small mtestine,re-excision 




XJAC01 


Human T-cell lyii^boma,re-excision 


disease 


UA<0^ 

ilUD9o 


Olfactory epitheliirni^nasalcavity 




riUjy4 


Human Lung Cancer,re-excision 


disease 


JtlUjyo 


Human Colon Cancer,re-excisiQn 






TT- /-"t^T ^„ ' • 

Human Colon, re-excision 






Human Adult Heart,re-excision 




TJA/rAA 


Mealmg Abdomen wouna,70&90 mm post mcision 


disease 


rlU0U4 


Human Pituitary, re-excision 




HUOl 0 


Human Testes, Reexcision 




TTn/: 1 n 

rlUol / 


Human Primary Breast Cancer Reexcision 


disease 


XlUO 1 0 


Human Adult Testes, Large Inserts, Reexcision 




XJA/C1 Q 


Fetal Heart 




XJA/iO A 

rlUozU 


TT. T?_j 1 Vf J ^ • • 

Human Fetal Kidney, Reexcision 




TUA/^l'* 

jiUOzZ 


Human Pancreas Tumor, Reexcision 


disease 


H0623 


xxLLLucul umuuicoi V cui, ivcexcision 




H0624 


12 Week Early Stage Human 11. Reexcision 




H0625 


Ku 8 12F Basophils Line 




H0628 


Human Pre-Differentiated Adipocytes 




H0634 


Human Testes Tumor, re-excision 


disease 


H0635 


Human Activated T-Cells, re-excision 




H0641 


LPS activated derived dendritic cells 
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H0644 


Human Placenta (re-excision) 




H0645 


Fetal Heart, re-excision 




H0648 


Ovary, Cancer: (4004562 B6) Papillary Serous Cystic 
Neoplasm, Low Malignant Pot 


disease 


H0650 


B-Cells 




H0652 


Lung, Normal: (4005313 Bl) 




H0656 


B-cells (unstimulated) 




H0657 


B-cells (stimulated) 




H0658 


Ovary, Cancer (9809C332): Poorly differentiated 
adenocarcinoma 


disease 


H0659 


Ovary, Cancer (15395A1F): Grade 11 Papillary Carcinoma 


disease 


H0660 


Ovary, Cancer: (15799A1F) Poorly differentiated carcinoma 


disease 


H0661 


Breast, Cancer: (4004943 A5) 


disease 


H0663 


Breast, Cancer: (4005522 A2) 


disease 


H0664 


Breast, Cancer: (9806C012R) 


disease 


H0665 


Stromal cells 3.88 




H0670 


Ovary, Cancer(4004650 A3): Well-Differentiated 
Micropapillary Serous Carcmoma 




H0672 


Ovary, Cancer: (4004576 A8) 




H0673 


Human Prostate Cancer, Stage B2, re-excision 




H0674 


Human Prostate Cancer, Stage C, re-excission 




H0683 


Ovanan cancer, Serous Papillary Adenocarcmoma 




H0684 


Ovanan cancer, Serous Papillary Adenocarcmoma 




H0685 


Adenocarcmoma of Ovary, Human Cell Lme, # 0 VCAR-3 




H0687 


Human normal ovary(#9610G215) 




H0689 


Ovanan Cancer 




H0690 


Ovanan Cancer, # 9702G001 




H0694 


Prostate cancer (adenocarcmoma) 




H0696 


Prostate Adenocarcmoma 




H0707 


Stomach Cancer(S007635) 




L0022 


Soares fetal liver spleen INFLS 




L1290 


Human fetal heart. Lambda 21AP Express 




N0006 


VY 1 t Y^ * 

Human Fetal Bram 




SOOOl 


Bram frontal cortex 




S0002 


Monocyte activated 




S0003 


Human Osteoclastoma 


disease 


S0007 


Early Stage Human Bram 




SOOlO 


Human Amygdala 




soon 


STROMAL -OSTEOCLASTOMA 


disease 


S0021 


Whole bram 




S0022 


Human Osteoclastoma Stromal Cells - unamplified 




S0026 


Stromal cell TF274 




S0027 


Smooth muscle, serum treated 




S0028 


Smooth muscle,control 




S0031 


Spmal cord 




S0036 


Human Substantia Nigra 




S0037 


Smooth muscle, ILlb mduced 






/vaipocytes 




S0044 


Prostate BPH 


disease 


S004S 


Endothelial cells-control 




S0046 


Endothelial-induced 




S0051 


Human Hypothalmus,Schizophrenia 


disease 


S00S2 


neutrophils control 




S0106 


STIOATUM DEPRESSION 


disease 



wo 02/24721 PCT/USOl/00544 



80 



SOI 10 


Brain Amygdala Depression 


disease 


SOI lo 


Bone marrow 




SOlzo 


Osteoblasts 




SO 132 


Epitnelial-TNFa and INF induced 




SO 134 


Apoptotic T-cell 




OA 1 >f O 

SO 142 


Macrophage-oxLDL 




S0144 


Macrophage (GM-CSF treated) 




SOI 50 


LNCAP prostate cell line 




SOI 52 


PC3 Prostate cell line 




SO 192 


Synovial Fibroblasts (control) 




SO 194 


Synovial hypoxia 




S0206 


Smooth Muscle- HASTE normalized 




S0210 


Messangial cell, frac 2 




802 12 


Bone Marrow Stromal Cell, untreated 




S0216 


Neutrophils IL-1 and LPS mduced 




S0222 


H. Frontal cortex,epileptic,re-exc]sion 


disease 


80276 


Synovial hypoxia-RSF subtracted 




S0278 


H Macrophage (GM-CSF treated), re-excision 




S0282 


T^ * T^ _! 1 J. • ♦ 

Bram Frontal Cortex, reTexcision 




S0326 


Mammary Gland 




S0330 


Palate normal 




S0342 


Adipocytesje-excision 




S0344 


Tk JI" 1 T T%T • 

Macrophage-oxLDL, re-excision 




S0354 


Colon Normal U 




S0356 


Colon Carcmoma 


disease 


S0358 


^"^ 1 VT 1 TIT 

Colon Normal in 




S0360 


1 f ■ 1 TT 

Colon Tumor U 


disease 


80372 


T • XTT 

Larynx carcmoma m 


disease 


S0374 


XT 1 1 

Normal colon 




O o o o 

80388 


TT TT xtl t*** ■• 

Hiunan Hypothalamus,schizophrema, re-excision 


disease 


S0392 


Salivary Gland 




t^/\ A /\ A 

S0404 


T^ ^ 1 

Rectum normal 




0/\ /I t A 

S0410 


Colon, tumour 




OA A i O 

S0418 


^^T TH <"l ' llT' A A 

CHME Cell Lme,treated 5 hrs 


• 


S0420 


CHME Cell Lme,untreated 




S0422 


Mo7e Cell Lme GM-CSF treated (Ing/ml) 




S0424 


TF-1 Cell Lme GM-CSF Treated 




O Ayl O O 

S0428 


Neutrophils control, re-excision 




O A/l'J O 

ibu4io 


Liver Normal Met5No 




O A H /f A 

S0440 


Liver Tumour Met 5 Tu 




o0442 


Colon Normal 




S0444 


Colon Tumor 


disease 


O A /f >* ^ 

S044o 


9 my III 

Tongue Tumour 




OA/1 £^ 

S04o6 


Larynx Tumor 


disease 


OA>l 

80468 


Ba.hy.926 cell hne 




OA /I T*^ 

S0472 


Lung Mesothehum 






omootn muscle, serum maucea,re-exc 




T0004 


Human White Fat 




T0006 


Human Pineal Gland 




TOOlO 


Human Infant Brain 




T0039 


HSA 172 CeUs 




T0041 


Jurkat T-cell Gl phase 




T0042 


Jurkat T-Cell, S phase 
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riuinEn Aomc cnaotucuum 




T0049 


Aorta endothelial cells + TNF-a 




T0060 


Human White Adipose 




T0067 


Human Thyroid 




T0069 


Human Uterus, normal 




T0082 


Human Adult Retina 




T0115 


Human Colon Carcinoma (HCC) cell line 
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Table 6 



OMIM 
Reference 


Descfinfinn 

S^^9\tm Iff U vU 


300047 


Mental retardation X-linked 20 


300071 


Niffht blindness congenital stationarv tvne 9 


300110 


Niffht blindnes*; congenital stationarv ^-Hn VfiH in rnmnlpt"i* "^00071 


300600 


Ocular albinism, Forsius-Eriksson type 


301000 


Thrombocytopenia, X-linked, 313900 
Wiskott-Aldrich syndrome 


301830 


Arthrogryposis, X-linked (spinal muscular atrophy, infantile, X-linked) 


309470 


Mental retardation, X-linked, syndroixiiC'-3, with spastic diplegia 


309500 


Renpenning syndrome- 1 


309610 


Mental retardation, X-linked, syndromic-2, with dysmorphism and cerebral atrophy 


309850 


Brunner syndrome 


311050 


Optic atrophy, X-linked 


312060 


Properdin deficiency, X-linked 
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The polypeptides of the invention can be prepared in any suitable maimer. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
5 are well imderstood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 

1 0 such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 

15 purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 

20 The present invention provides a polynucleotide comprising, or alternatively 

consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO: Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 

25 encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO:Y and/or a polypeptide sequence encoded by the cDNA . 
contained in ATCC deposit Z are also encompassed by the invention. 



Signal Sequences 

30 The present invention also encompasses mature forms of the polypeptide 

having the polypeptide sequence of SEQ ID NO:Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
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forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 

5 the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 

1 0 specificity of a secreted protein is ultimately determined by the primary structure of 
the cornplete protein, that is, it is inherent in the amino acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 

15 McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-tenninal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 

20 predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
25 polypeptide was analyzed by a computer program called Signal? (Henrik Nielsen et 
al. Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 
protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
30 provided the results shown in Table 1 . 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannot be predicted with absolute certainty. 



■ 



wo 02/24721 



PCT/USOl/00544 



Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
5 uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 

1 0 naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 

15 clone, in a manunalian cell (e.g., COS cells, as desribed below). These polypeptides, 
and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Polvnncleotide and Polypeptide Variants 

20 The present invention is directed to variants of the polynucleotide sequence • 

disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 

25 "Variant" refers to a polynucleotide or polypeptide differing from the 

polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 
The present invention is also directed to nucleic acid molecules which 

30 comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
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nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO:Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
5 these nucleic acid molecules (e.g., those fragments described herein). 

Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 

10 alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO: Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 

15 By a nucleic acid having a nucleotide sequence at least, for example, 95% 

"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 

20 other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an entire 

25 sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 

30 using known computer programs. A preferred method for determining the best 

overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
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using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 
App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in percent 
5 identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=^, Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l, Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

10 If the subject sequence is shorter than the query sequence because of 5 ' or 3 ' 

deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 

15 identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3* of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence aUgnment. This percentage is then 
subtracted fiom the percent identity, calculated by the above FASTDB program using 

20 the specified parameters, to arrive at a final percent identity score. This corrected 

score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB ahgnment, 
which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

25 For example, a 90 base subject sequence is aligned to a 100 base query 

sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB ahgnment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% . of the sequence (number of bases at the 5* and 3' ends not matched/total number 

30 of bases in the query sequence) so 10% is subtracted firom the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
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subject sequence is compared with a 100 base query sequence. This time the 
deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
5 and 3* of the subject sequence which are not matched/aUgned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 

10 the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an anodno acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 

15 sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

20 As a practical matter, whether any particular polypeptide is at least 80%, 85%, 

90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO:Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 

25 between a query sequence (a sequence of the present invention) and a subject 

sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence aUgnment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 

30 global sequence ahgnment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2. Mismatch 
Penalty=l, Joining Penalty=20, Randomization Group Length==0, Cutoff Score=l, 
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Window Size=sequence length. Gap Penalty=5, Gap Size Penalty=0,05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
5 made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 

10 not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aUgned is determined by 
results of the FASTDB sequence aUgnment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 

15 is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/ahgned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

20 For example, a 90 amino acid residue subject sequence is aUgned with a 100 

residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 

25 termini not matched/total number of residues in the query sequence) so 10% is 

subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 

30 residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
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ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
coixections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 

for a variety of reasons, e.g., to optimize codon expression for a particular host 

♦ 

(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coU). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes H, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-tenninus or C-tenninus of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (DobeU et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-22111 (1993)) conducted extensive mutational 
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analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2,5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity firom wild-type. 

Furthermore, even if deleting one or more amino acids from the N-tenninus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, oth^r biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will Ukely be retained when less than the majority of the residues of the secreted 
forai are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-tenninal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

* 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al.. Science 
247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 
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The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
5 (Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 

10 protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few featiares of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the ahphatic or hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 

15 residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Tip, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 

20 where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 

25 acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
sequence, or a sequence facilitating purification or (v) fusion of the polypeptide with 
another compound, such as albumin (including, but not limited to, recombinant 
albumin (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP Patent 0 413 
622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 

30 reference in their entirety)). Such variant polypeptides are deemed to be within the 
scope of those skilled in the art from the teachings herein. 
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For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral anaino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 
5 aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide v^hich 
comprises the amino acid sequence of the present invention having an amino acid 

10 sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 

15 to have an amino acid sequence which comprises the amino acid sequence of the 

present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodim,ents, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 

■ 

20 1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 

« 

PolVDucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the 
25 polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ DD NO:X or the complementary strand 
30 thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt. 
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and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
5 NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not Umited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 

10 Moreover, representative examples of polynucleotide fragments of the 

invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
751-800, 800-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 

15 1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
185M900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 

20 by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 

Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stringent hybridization conditions or lower stringency conditions are also 

25 encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 

♦ 

cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
30 part or region, most preferably as a single continuous region. Representative 

examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
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41-60, 61-80, 81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 
region. Moreover, polypeptide jfragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 110, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
5 smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 

10 carboxy teraiinus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 

15 preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or fimctional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 

20 forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falhng within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 

25 encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 

30 undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 
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Preferably, the polynucleotide firagments of the invention encode a 
polypeptide which demonstrates a functional activity. By a polypeptide 
demonstrating a "functional activity is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
S polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 
polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention], immunogenicity (abihty to generate antibody which binds to a polypeptide 
of the invention), ability to form multimers with polypeptides of the invention, and 

1 0 ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and firagments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the abihty to bind 
or compete with fiilHength polypeptide of the invention for binding to an antibody of 

15 the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not Uraited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 

20 colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. Li another 

25 embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a Ugand for a polypeptide of the invention 

30 identified, or the abihty of a polypeptide firagment, variant or derivative of the 

invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
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chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 
5 In addition, assays described herein (see Examples) and otherwise known in 

the art may routinely be applied to measure the abihty of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
10 of the invention. 

Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 

15 NO:Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No, Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention fiurther encompasses 

20 polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 

25 stringency hybridization conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 
antigenic or immimogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 

30 encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
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described inJBra. (See, for example, Geysen et al, Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The terai "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immxmogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,631,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 11, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al.. Cell 37:767-778 (1984); SutclifiFe et 
al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914;andBittleetal., L Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the inamunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more inmiunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
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an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 
5 least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutclifife et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 

10 2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled tq a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 

15 while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 fig of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 

20 immune response. Several booster injections may be needed, for instance, at 

intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
surface. The titer of anti-peptide antibodies in serum from an inomunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 

25 peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 
polypeptides of the present invention (e.g., those comprising an immimogenic or 
antigenic epitope) can be fiised to heterologous polypeptide sequences. For example, 

30 polypeptides of the present invention (including fragments or variants thereof), may 
be fused with the constant domain of immunoglobulins (IgA, IgE, IgG, IgM), or 
portions thereof (CHI, CH2, CH3, or any combination thereof and portions thereof. 
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resulting in chimeric polypeptides. By way of another non-limiting example, 
polypeptides and/or antibodies of the present invention (including fragments or 
variants thereof) may be fiised with albumin (including but not limited to recombinant 
human serum albumin or fragments or variants thereof (see, e.g., U.S. Patent No. 
5 5,876,969, issued March 2, 1999, EP Patent 0 413 622, and U.S, Patent No. 

5,766,883, issued June 16, 1998, herein incorporated by reference in their entirety)). 
In a preferred embodiment, polypeptides and/or antibodies of the present invention 
(including fragments or variants thereof) are fused with the mature form of human 
serum albumin (i.e., amino acids 1 - 585 of human serum albumin as shown in 

10 Figures 1 and 2 of EP Patent 0 322 094) which is herein incorporated by reference in 
its entirety. In another preferred embodiment, polypeptides and/or antibodies, of the 
present invention (including fragments or variants thereof) are fused with polypeptide 
fragments comprising, or alternatively consisting of, amino acid residues 1-z of 
human serum albumin, where z is an integer from 369 to 419, as described in U.S. 

15 Patent 5,766,883 herein incorporated by reference in its entirety. Polypeptides and/or 
antibodies of the present invention (including fragments or variants thereof) may be 
fused to either the N- or C-terminal end of the heterologous protein (e.g., 
immunoglobulin Fc polypeptide or human serum albumin polypeptide). 
Polynucleotides encoding fusion proteins of the invention are also encompassed by 

20 the invention. 

Such fusion proteins may facilitate purification and may increase half-life in 
vivo. This has been shown for chimeric proteins consisting ofthe first two domains 
of the human CD4-polypeptide and various domains of the constant regions of the 
heavy or light chains of mammalian immimo globulins. See, e.g., EP 394,827; 

25 Traunecker et al.. Nature, 33 1 :84-86 (1988). Enhanced delivery of an antigen across 
the epithelial barrier to the immune system has been demonstrated for antigens (e.g., 
insuhn) conjugated to an FcRn binding partner such as IgG or Fc fragments (see, e.g., 
PCT Publications WO 96/22024 and WO 99/04813). IgG Fusion proteins that have 
a disulfide-linked dimeric stracture due to the IgG portion desulfide bonds have also 

30 been found to be more efficient in binding and neutralizing other molecules than 

monomeric polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. 
Biochem., 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can 
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also be recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin 
C*HA") tag or flag tag) to aid in detection and purification of the expressed 
polypeptide. For example, a system described by Janknecht et al. allows for the 
ready purification of non-denatured fusion proteins expressed in human cell lines 
5 (Janknecht et al., 1991, Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the 
gene of interest is subcloned into a vaccinia recombination plasmid such that the 
open reading fi-ame of the gene is translationally fiised to an amino-terminal tag 
consisting of six histidine residues. The tag serves as a matrix binding domain for the 
fusion protein. Extracts firom cells infected with the recombinant vaccinia virus are 

10 loaded onto Ni2+ nitriloacetic acid-agarose column and histidine-tagged proteins can 
be selectively eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 

15 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
20 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides OTCoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 

25 segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PGR, random nucleotide insertion or other methods prior 
to recombination. In auother embodiment, one or more components, motifs, sections, 

30 parts, domains, firagments, etc., of a polynucleotide encoding a polypeptide of the 
invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 
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Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
receptors (ICR) which inununospecifically bind a polypeptide, polypeptide fragment, 
5 or variant of SEQ ID NO:Y, and/or an epitope, of the present invention (as 

determined by inunimoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
single chain antibodies. Fab fragments, F(ab') fragments, fragments produced by a 

10 Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
that contain an antigen binding site that immunospecifically binds an antigen. The 

15 immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. In preferred embodiments, the immunoglobulin 
molecules of the invention are IgGl. In other preferred embodiments, the 
immunoglobulin molecules of the invention are IgG4. 

20 Most preferably the antibodies are human antigen-binding antibody fragments 

of the present invention and include, but are not limited to. Fab, Fab' and F(ab02, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
fragments comprising eitiier a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 

25 alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CHS domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 

30 murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
acid sequence of a human immunoglobulin and include antibodies isolated from 



1 
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human iimnunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al 

The antibodies of the present invention may be monospecific, bispecific, 
5 trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol 

10 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostehiy et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 

15 specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 

20 Antibodies of the present invention may also be described or specified in 

terms of their cross-reactivity. Antibodies that do not bind any other analog, 
ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 

25 least 50% identity (as calculated using methods known in the art and described 
herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 

30 than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 
less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
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invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 
antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
5 present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
of the invention. Preferred binding affinities include those with a dissociation 

10 constant or Kd less than 5X10'^ M, 10"^ M, 5 X 10"^ M, 10"^ M, 5 X 1 0"^ M, 10^ M, 
5 X 10"^ M, 10"^ M, 5 X 10"^ M, lO'^M, 5 X lO""^ M, 10^ M, 5 X 10'^ M, 10'^ M, 5 X 
10-^ M, 10-' M, 5 X 10-^' M, 10-^" M, 5 X 10"^^ M, lO"*^ M, 5 X 10"^^ M, '"-^^ M, 5 X 
10-^' M, 10"^^ M, 5 X 10"^^ M, 10-^^ M, 5 X 10'^^ M, or 10"^^ M. 

The invention also provides antibodies that competitively inhibit binding of an 

15 antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 

20 Antibodies of the present invention may act as agonists or antagonists of the 

polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 

« 

bind an antigenic epitope disclosed herein, or a portion thereof The invention 
25 features boUi receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 
30 (e.g., tyrosine or serine/threonine) of the receptor or its substrate by 

iimnunoprecipitation followed by western blot analysis (for example, as described 
supra). la specific embodiments, antibodies are provided that inhibit ligand activity 
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or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
5 ligand binding and receptor activation as well as antibodies that recognize the 

receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutraUzing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 

10 do not prevent the ligand firom binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 

15 for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT pubUcation WO 96/40281; U.S. Patent No. 
5,811,097; Deng et al.. Blood 92(6):1981-1988 (1998); Chen et al.. Cancer Res. 
58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4): 1786-1794 (1998); Zhu 

20 et al.. Cancer Res. 58(15):3209-3214 (1998); Yoon et al, J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. lll(Pt2):23 7-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al„ Cytokine 9(4):233-241 
(1997); Carlson et al., J. Biol. Chem. 272(17):1 1295-1 1301 (1997); Taryman et al. 
Neuron 14(4):755-762 (1995); MuUer et al. Structure 6(9):1 153-1 167 (1998); 

25 Bartunek et al.. Cytokine 8(1): 14-20 (1 996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 

30 antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g.. 
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Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
5 further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 

10 radionucHdes, or toxins. See, e.g., PCX publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and BP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 
the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody fi-om generating an anti-idiotypic response, 

1 5 For example, but not by way of limitation, the antibody derivatives include 

antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular hgand or other protein, etc. Any of 
numerous chemical modifications may be carried out by known techniques, 

20 including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
method known in the art. Polyclonal antibodies to an antigen-of- interest can be 

25 produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 

30 limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
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potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
5 technologies, or a combination thereof For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed, 1988); HammerUng, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N,Y., 1981) (said references incorporated by 
10 reference in their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 
"monoclonal antibody" refers to an antibody that is derived from a single clone, 
includmg any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

15 Methods for producing and screening for specij&c antibodies using hybridoma 

technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g., Example 16). hi a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 

20 the mouse serum, the mouse splera is harvested and splenocytes isolated. The 

splenocytes are then fused by well known techniques to any suitable myeloma cells, 
for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods knovra in the art for cells that secrete antibodies capable of binding a 

25 polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 

30 the hybridoma is generated by fiising splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 
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able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
5 produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab*)2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 

1 0 using various phage display methods known in the art. Jix phage display methods, 
ftinctional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody Ubrary (e.g., human or murine). Phage expressing an 

1 5 antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 

20 gene IE or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 
184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 

25 (1994); PCX apphcation No. PCT/GB9 1/01 134; PCX publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 

30 reference in its entirety. 

As described in the above references, after phage selection, the antibody 
coding regions from the phage can be isolated and used to generate whole antibodies. 
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including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 
5 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al.. Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

10 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al.. Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraetal., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 

15 in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 

20 Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity detemiining regions (CDRs) from the non- 
human species and a framework regions from a human immxmoglobulin molecule. 

25 Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 

30 comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et al., U.S. Patent No. 5,585,089; Riechmann et al.. Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
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humanized using a variety of techniques known in the art including, for example, 
CDR.grafting (EP 239,400; PCX publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 
519,596; Padlan, Molecular Immunology 28(4/5) :489-498 (1991); Studnicka et al., 
5 Protein Engineering 7(6):805-814 (1994); Roguska. et aL, PNAS 91 :969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 

1 0 libraries derived from human inmiunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

Human antibodies can also be produced using transgenic mice which are 

15 , incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and hght 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
hirnian variable region, constant region, and diversity region may be introduced into 

20 mouse embryonic stem cells in addition to the himian heavy and light chain genes. 
The mouse heavy and hght chain immunoglobulin genes may be rendered non- 
fimctional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 

25 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 

30 immimized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
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Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 
antibodies, see Lonberg and Huszar, Int. Rev. InununoL 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
5 monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCX 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S, Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 

10 Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 

provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 

15 selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et . 
al.. Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 

20 techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8): 2429-243 8 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 
used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 

25 binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab Jfragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 
bind its ligands/receptors, and thereby block its biological activity. 

30 

Polynucleotides Encoding Antibodies 
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The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof- The 
invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
5 encode an antibody, preferably, that specifically binds to a polypeptide of the 

invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO: Y. 

The polynucleotides may be obtained, and the nucleotide sequence of the 
polynucleotides determined, by any method known in the art. For example, if the 

10 nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of "overlapping oligonucleotides containing portions of the sequence 
encoding the antibody, annealing and hgating of those oligonucleotides, and then 

1 5 amplification of the hgated oUgonucleotides by PGR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 

20 or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing tiie antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PGR amplification using synthetic primers hybridizable 
to the 3* and 5* ends of the sequence or by cloning using an oligonucleotide probe 

25 specific for the particular gene sequence to identify, e.g., a cDNA clone from a 

cDNA Ubrary that encodes the antibody, Amphfied nucleic acids generated by PGR 
may then be cloned into repUcable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
30 antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PGR, etc. (see, for 
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example, the techniques described in Sambrook et aL, 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
5 entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 

10 art, e.g., by comparison to known amino acid sequences of other heavy and Hght 
chain variable regions to determine the regions of sequence hypervariabihty. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 
within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 

15 occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et aL, J. MoL Biol 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 

20 substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 

25 alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

* m 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al.. Nature 314:452-454 (1985)) by splicing genes 
30 from a mouse antibody molecule of appropriate antigen specificity together with 

genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
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derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
5 antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al.. Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by Hnking the heavy and Ught chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
10 assembly of functional Fv fragments in E. coh may also be used (Skerra et al. 
Science 242:1038- 1041 (1988)). 

Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 

15 art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or Ught chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 

20 expression vector containing a polynucleotide that encodes the antibody. Once a 
polynucleotide encoding an antibody molecule or a heavy or light chain of an 
antibody, or portion thereof (preferably containing the heavy or Ught chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 

25 techniques well known in the art. Thus, methods for preparing a protein by 

expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 

30 for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
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light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCX Publication WO 86/05807; PCX 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
5 the antibody may be cloned into such a vector for expression of the entire heavy or 
• light chain. 

Xhe expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
antibody of the invention. Xhus, the invention includes host cells containing a 

10 polynucleotide encoding an antibody of the invention, or a heavy or light chain 

thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire inmiunoglobulin molecule, as detailed below. 

15 A variety of host-expression vector systems may be utihzed to express the 

antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 

20 invention in situ. Xhese include but are not limited to microorganisms such as . 

bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 

25 infected with recombinant virus expression vectors (e.g., baculovirus) contaioing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic vims, 
XMV) or transformed with recombinant plasmid expression vectors (e.g., Xi plasmid) 
containing antibody coding sequences; or manmialian cell systems (e.g., COS, CHO, 

30 BHK, 293, 3X3 cells) harboring recombinant expression constructs containing 
promoters derived firom the genome of mammalian cells (e.g., metallothionein 
promoter) or firom mammalian virases (e.g., the adenovirus late promoter; the 
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vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
5 cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al. Gene 45:101 (1986); Cockett et al, Bio/Technology 8:2 
(1990)). 

In bacterial systems, a number of expression vectors may be advantageously 
10 selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
15 vector pUR278 (Ruther et al, EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a ftision protein is produced; pIN vectors (Inouye & Inouye, Nucleic 

* 

Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 

20 polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 
of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 

25 GST moiety. 

In an insect system, Autographa cahfomica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
Spodoptera frugiperda cells. The antibody coding sequence may be cloned 
individually into non-essential regions (for example the polyhedrin gene) of the virus 
30 and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 
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In mammalian host cells, a nimiber of viral-based expression systems may be 
utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
5 gene may then be inserted in the adenovirus genome by in vitro or in vivo 

recombination. Insertion in a non- essential region of the viral genome (e.g., region 
El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 

10 efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translationof the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 

1 5 efficiency of expression may be enhanced by the inclusion of appropriate 

transcription enhancer elements, transcription teraiinators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the sfpecific 

20 fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protem products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 

25 processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
manmialian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WD8, and in particular, breast cancer cell lines such as, for 

30 example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 
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For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
5 appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
The selectable marker in the recombinant plasmid confers resistance to the selection 

10 and allows cells to stably integrate the plasmid into their chromosomes and grow to 
fomi foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

15 A number of selection systems may be used, including but not limited to the 

herpes simplex virus thymidine kinase (Wigler et al., Cell 11:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Nati. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al.. 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 

20 Also, antimetabolite resistance can be used as the basis of selection for the following 
genes; dhfir, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 

25 418 CUnical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 

Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, 1993, TB TECH 11(5):155-215); and hygro, which confers resistance 
to hygromycin (Santerre et al.. Gene 30:147 (1984)). Methods commonly known in 

30 the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 



wo 02/24721 



PCT/USOl/00544 



119 



Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Cuirent Protocols in 
Human Genetics, John Wiley & Sons, ^fY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 
5 The expression levels of an antibody molecule can be increased by vector 

amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in manmiaUan cells in DNA 
cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is ampHfiable, increase in the level of inhibitor present in 

10 culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Grouse et al, Mol. Cell. Biol 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 

1 5 vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chaia 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capableof expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 

20 fi-ee heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and Hght chains may 
comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 

25 method known in the art for purification of an inmiunoglobuhn molecule, for 

example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen after Protein A, and sizing column chromatography), 
centrifiigation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 

30 fi*agments thereof can be fiised to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 
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The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 anaino acids of the polypeptide) of the present invention to generate fusion 
5 proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 

10 in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purijBcation methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT pubUcation WO 93/21232; EP 439,095; Naramura et 

15 al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

. The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 

20 than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domam, and CH3 domain or any 
combination of whole domains or portions thereof The polypeptides may also be 

25 fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 

30 in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 

5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
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Zheng et al., J, Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:11337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO:Y maybe fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of manmialian 
inraiunoglobulins. (EP 394,827; Trauneckeret al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fased or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
9131 1), among others, many of which are conamercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
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useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal.. Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fi:agments thereof 
5 conjugated to a diagnostic or therapeutic agent. The antibodies can be used 

diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 

1 0 prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 

15 in the art) using techniques known in the art. See, for example, U.S. Patent No. 

4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include st^eptavidin^iotin and 

20 avidin^iotin; examples of suitable fluorescent materials include umbeUiferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 1 lln 

25 or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
30 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
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dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 
5 thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 

cyclothosphamide, busulfan, dibromomaimitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (H) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (foraierly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 

10 agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 

15 for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 

toxin; a protein such as tumor necrosis factor, a-interferon, fi-interferpn, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM H (See, International PubUcationNo. WO 97/34911), Fas Ligand 

20 (Takahashi et aL, Int Immunol, 6:1561 ASIA (1994)), VEGI (See, International 

Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukm-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 

25 stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 

30 Techniques for conjugating such therapeutic moiety to antibodies are well 

known, see, e.g., Amon et al, "Monoclonal Antibodies For Immunotargeting Of 
Dmgs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
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et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 
Drug Delivery", in Controlled Drag Delivery .(2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
5 Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al, "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Inununol. 

10 Rev. 62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 

15 administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 

20 cell lines and biological samples. The translation product of the gene of the present 
invention may be usefixl as a cell specific marker, or more specijfically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 
maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 

25 populations expressing the marker. Various techniques can be utihzed using 

monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison etal. Cell 96:737-49 (1999)). 

30 These techniques allow for the screening of particular populations of cells, 

such as nndght be found with hematological maUgnancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self* cells in transplantations to 
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prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proUferation and/or differentiation, as might be found in human umbilical cord blood. 

5 Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques, 
such as western blots, radioinmiunoassays, ELIS A (enzyme linked immunosorbent 

10 assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 
gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent inmaunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 

15 Biology, Vol. 1, John Wiley & Sons, Lie, New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 

20 deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 
Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4*" C, adding protem A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 

25 more at 4"" C, washing the beads in lysis buffer and resuspending the beads in 
SDS/saraple buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., westem blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 

30 the cell lysate with sepharose beads). For further discussion regarding 

immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 
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Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
5 nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-hxmian 

10 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 

alkaline phosphatase) or radioactive molecule (e.g., 32? or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the backgroimd noise. For 

15 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10,8.1. 

ELIS As comprise prq)aring antigen, coating the well of a 96 well microliter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

20 compoxmd such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELIS As the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

25 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELIS As 

30 known in the art. For fiirther discussion regarding ELISAs see, e.g., Ausubel et al, 
eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, hic. 
New York at 11.2.1. 
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The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
5 presence of increasing amounts of unlabeled antigen, and the detection of the 

antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined firom the data by 
scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
10 intCTest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 

1 5 involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
but are not limited to, antibodies of the invention (including firagments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 

20 invention (including fi-agm^ts, analogs and derivatives thereof and anti-idiotypic ■ 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 

25 and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
Umited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutically 
acceptable compositions as known in the art or as described herein. 

30 A summary of the ways in which the antibodies of the present invention may 

be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
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antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
5 without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and E--7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
10 antibodies. 

The antibodies of the invention may be administered alone or in combination 
with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 

15 same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 

20 invention, fragments or regions thereof, for both immunoassays directed to and 

's 

therapy of disorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof Preferred binding affinities include those with a 
25 dissociation constant or Kd less than 5 X 10"^ M, 10"^ M, 5 X 10"^ M, 10^^ M, 5 X 10" 
^ M, IQ-^ M, 5 X 10"^ M, 10"' M, 5 X 10"^ M, lO"^ M, 5 X 10"^ M, 10"^ M, 5 X 10"^ M, 
10'^ M, 5 X 10-^ M, 10*^ M, 5 X 10"^^ M, 10'^^ M, 5 X 10'^' M, 10"^^ M, 5 X lO"'" M, 
10"^^ M, 5 X 10'^^ M, 10- M, 5 X 10"^^ M, 10'^^ M, 5 X 10"^^ M, and 10"^' M. 

30 Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or ftmctional derivatives thereof, are administered to treat, inhibit or 
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prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
S protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
10 Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem, 62:191-217 
(1993); May, TIBTECH 1 1(5):155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
15 Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 

20 thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 

25 desired site in the genome, thus providing for intrachromosomal expression of the 
antibody encoding nucleic acids (KoUer and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 (1989). In specific 
embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 

30 and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
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indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as m 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
5 in vivo, where it is expressed to produce the encoded product This can be 

accomphshed by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
10 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 

m 

administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

15 e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fiisogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

20 cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCX 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Altematively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(KoUer and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 

25 Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. EnzymoL 217:581-599 (1993)). These retroviral 

* 

vectors contain the components necessary for the correct packaging of the viral 
30 genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient More detail about retroviral vectors can 
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be found in Boesen et al, Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to dehver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
5 651 (1994); Kiem et al. Blood 83:1467^1473 (1994); Sahnons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:1 10-1 14 (1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 
Adenoviruses are especially attractive vehicles for delivering graes to respiratory 

■ 

10 epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are Uver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 

15 adenovirus-based gene therapy. Boutet al.. Human Gene Therapy 5:3-10(1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al.. Science 252:431-434 (1991); Rosenfeld et 
al.. Cell 68:143- 155 (1992); Mastrangeh et al., J. Clin. Invest. 91:225-234 (1993); 

20 PCT Publication W094/12649; and Wang, et al.. Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovims vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 

25 Another approach to gene therapy involves transferring a gene to cells in 

tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
to isolate those cells that have taken up and are expressing the transferred gene. 

30 Those cells are then delivered to a patient 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
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carried out by any method known in the art, including but not hmited to transfection, 
electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fiision, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 
Enzymol. 217:618-644 (1993); Cline, Pharmac, Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrapted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 
expressible by its cell progeny. 

The resulting recombinant cells can be deUvered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 
determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epitheUal cells, endotheUal cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes^ macrophages, 
neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained firom bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 
mai^tained in vitro can potentially be used in accordance with this embodiment of 
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the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, CeU 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
5 gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. 

Demonstration of Tlterapeutic or Prophylactic Activity 
10 The compounds or pharmaceutical compositions of the invention are 

preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compoimd on a cell line or a patient tissue sample. The effect 
15 of the compound or composition on the cell line and/or tissue sample can be 

determined utilizing techniques known to those of skill in the art including, but not 
Umited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compoimd is indicated, include in vitro cell culture assays in which a patient 
20 tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 

Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 

25 administration to a subject of an effective amoimt of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially firee firom 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 

30 chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

. Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immxmoglobulin are described above; 
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additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 
5 microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 

1 0 compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 

15 compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
faciUtated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

20 In a specific embodiment, it may be desirable to administer the pharmaceutical 

compounds or compositions of the invention locally to the area in need of treatment; 
this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical appUcation, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 

25 of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compoimd or composition can be delivered in a 

30 vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
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and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
5 supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al. Surgery 
88:507 (1980); Saudek et al., N. EngL J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 

10 Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al.. Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., LNeurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 

15 (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 

20 acid encoding a protein, the nucldc acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 

25 with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
JoUot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Altematively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

30 The present invention also provides pharmaceutical compositions. Such 

compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the teim 
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"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 
"carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
5 is administered. Such pharmaceutical carriers can be sterile liquids, such as water and 
oils, including fliose of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 

10 carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 
can also contain minor amounts of wetting or emulsifying agents, or pH buffering 

15 agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 
pharmaceutical grades of mmmitol, lactose, starch, magnesiimi stearate, sodium 

20 saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 

pharmaceutical carriers are described in "Remington^s Pharmaceutical Sciences" by 
E. W. Martin. Such compositions will contain a therapeutically effective amount of 
the compoxmd, preferably in purified form, together with a suitable amoimt of carrier 
so as to provide the form for proper administration to the patient. The formulation 

25 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 

30 composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 



wo 02/24721 PCT/USOl/00544 

137 

lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sacliette indicating the quantity of active agent. Where the 
composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
5 is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetiq, oxalic, tartaric acids, etc., and those 

10 fomied with cations such as those derived j&om sodium, potassium, anomoniimi, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 

15 expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of the 
disease or disorder, and should be decided according to the judgment of the 

20 practitioner and each patirat's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 

25 preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be reduced 

30 by enhancing uptake and tissue penetration (e.g., into the brain) of the antibodies by 
modifications such as, for example, lipidation. 
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The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
5 use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically 

10 bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 

15 fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypqjtide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 
The invention provides a diagnostic assay for diagnosing a disorder, 

20 comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 

25 respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue firom an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earUer 

30 thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
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(e.g., see Jalkanen, et aL, J. Cell. Biol. 101:976-985 (1985); Jalkanen, et ah, J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) adniinistering (for example, parenterally, subcutaneously, or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administeriag for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to backgroxmd level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 
accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
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The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 
5 labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to backgroimd level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time int^val following administration is 5 
to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
10 repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 

15 used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 

20 In a specific embodiment, the molecule is labeled with a radioisotope and is 

detected in the patient usuig a radiation responsive surgical instrument (Thurston et 

« 

al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compoxmd and is detected in the patient using a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 
25 emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRT). 

Kits 

30 The present invention provides kits that can be used in the above methods. In 

one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
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specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 
5 invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compoxmd, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

10 In another specific embodiment of the present invention, the kit is a diagnostic 

kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 

15 immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compoimd such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 
kit may include a recombinantly produced or chemically synthesized polypeptide 

20 antigen. The polypeptide antigen of the kit may also be attached to a solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-hiunan antibody. Li this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 

25 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically umnunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 

30 the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 

antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
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monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase 
reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amoxmt of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St, Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to soHd support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a fi*ee amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fiised to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
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cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
5 functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 

1 0 polypeptide to improve stability and persistence during purification fi-om the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facihtate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are famihar and routine techniques in the art. 

15 Moreover, polypeptides of the present invention, including firagments, and 

specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CHS, and any 
combination thereof, including both entire domains and portions thereof), resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an 

20 increased half-life in vivo. One rq)orted example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or hght chains of mammalian 
immunoglobulins. (EP A 394,827; Traunecker et al., Nature 331:84-86 (1988).) 
Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 

25 more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein firagment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964 (1995).) Polynucleotides comprising or alternatively consisting of 
nucleic acids which encode these fusion'proteins are also encompassed by the 
invention. 

30 Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 

proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
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fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties, (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al, J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 9131 1), among others, many of which are commercially available. 
As described in Gentz et al,, Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al.. Cell 37:767 
(1984).) . 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors, Host Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or repUcation defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged hpid. If the 
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vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, tip, phoA and tac 
5 promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 

1 0 translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 

15 resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 

■ 

(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 

20 CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available firom QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNHSA, 
pNH16a, pNHlSA, pNH46A, available &om Stratagene Cloning Systems, Inc.; and 

25 ptrc99a, pKK223.3, pKK233.3, pDR540, pRITS available from Pharmacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ,pGAPZ, pGAPZalph, 

30 pPIC9, pPIC3.5, pHIL.D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from Livitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 
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Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et al., Basic 
5 Methods In Molecular Biology (1986). It is specifically contemplated that the 

polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified firom 
recombinant cell cultures by well-known methods including anunonium sulfate or 
10 ethanol precipitation, acid extraction, anion or cation exchange chromatography, 

phosphocellulose chromatography, hydrophobic, interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 

preferably, high performance liquid chromatography ("HPLC") is employed for 

\^ 

purification. 

1 5 Polypeptides of the present invention, and preferably the secreted form, can 

also be recovered firom: products purified firom natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 

20 insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. Thus, it is well known in the art that the N-terminal methionine 

25 encoded by the translation initiation codon generally is removed with high efficiency 
from any protein afi:er translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

30 hi one embodiment, the yeast Pichia pastoris is used to express the 

polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
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main step in the methanol metaboUzation pathway is the oxidation of methanol to 
foraialdehyde using O2. This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
5 oxidase for O2. Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOXl) is 
highly active. Li the presence of methanol, alcohol oxidase produced firom the AOXl 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. iSee, Ellis, SB.,etaL,MoL Cell BioL 5:1111-21 (1985); Koutz, P.J, a/., 

10 Yeast 5:167^77 (1989); Tschopp, J.F., et al. Nucl Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part ofih&AOXl 
regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

15 In one example, the plasmid vector pPIC9K is used to express DNA encoding 

a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
as described in ''Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Gregg, eds. The Hxmiana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOXl 

20 promoter linked to the Pichia pastoris alkaUne phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYESi, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 

25 appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the hke, 
including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, maybe 

30 achieved by cloning the heterologous polynucleotide of the invention into an 
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expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
5 immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 

10 techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International PubUcation No. WO 96/2941 1, 

15 published September 26, 1996; International Publication No. WO 94/12650, 

pubhshed August 4, 1994; KoUer et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 

20 techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al.. Nature, 
310:105-1 1 1 (1984)). For example, a polypeptide corresponding to a firagment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 

25 analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 

30 norvaline, hydroxyproline, sarcosine, citrulline, homocitruUine, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 
araino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 
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acids, Na-methyl amino acids, and amino acid analogs in general. Furthemiore, the 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
5 amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of nimierous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBBU; acetylation, formylation, oxidation, reduction; metabohc 

1 0 synthesis in the presence of tunicamycin; etc. 

Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or 0-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 

15 addition or deletion of an N-terminal methionine residue as a result of procaryotic . 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 

20 polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected fi-om water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 

25 dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 

30 about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, ^ 
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depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). For example, the polyethylene glycol may have an 
5 average molecular weight of about 200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 
4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500, 9000, 9500, 10,000, 
10,500, 11,000, 11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 14,500, 15,000, 
15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 
25,000, 30,000, 35,000, 40,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 

10 80,000, 85,000, 90,000, 95,000, or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. 
Branched polyethylene glycols are described, for example, in U.S. Patent No. 
5,643,575; Morpurgo etal, Appl Biochem. Biotechnol 55:59-72 (1996); Vorobjev et 
al, Nucleosides Nucleotides i<S:2745-2750 (1999); and CaUceti et al, Bioconjug. 

15 Chem. 70:638-646 (1999), the disclosures of each of which are incorporated herein by 
reference. 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 

20 skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalentiy bound through amino acid residues via a reactive group, such as, a firee 
amino or carboxyl group. Reactive groups are those to which an activated 

25 polyethylene glycol molecule may be bound. The amino acid residues having a firee 
amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 

30 therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 
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As suggested above, polyethylene glycol may be attached to proteins via 
linkage to any of a number of amino acid residues. For example, polyethylene glycol 
can be linked to a proteins via covalent bonds to lysine, histidine, aspartic acid, 
glutamic acid, or cysteine residues. One or more reaction chemistries may be 
employed to attach polyethylene glycol to specific amino acid residues (e.g., lysine, 
histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more than one 
type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, 
cysteine and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-teraiinus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-teraainally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-tenninally pegylated material from a population of pegylated protein molecules. 
Selective proteins chemically modified at the N-terminus modification may be 
accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary anaino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be 
accomplished by any number of means. For example, polyethylene glycol may be 
attached to the protein either directly or by an intervening linker. Linkerless systems 
for attaching polyethylene glycol to proteins are described in Delgado et ai, CriL Rev. 
Thera, Drug Carrier Sys. P:249-304 (1992); Francis et al, Intenu J. ofHematol 
55:1-18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 5,349,052; WO 95/06058; 
and WO 98/32466, the disclosures of each of which are incorporated herein by 
reference. 
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One system for attaching polyethylene glycol directly to amino acid residues 
of proteins without an intervening linker employs tresylated MPEG, which is 
produced by the modification of monmethoxy polyethylene glycol (MPEG) using 
tresylchloride (CISO2CH2CF3). Upon reaction of protein with tresylated MPEG, 
5 polyethylene glycol is directly attached to amine groups of the protein. Thus, the 
invention includes protein-polyethylene glycol conjugates produced by reacting 
proteins of the invention with a polyethylene glycol molecule having a 
2,2,2-trifluoreothane sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of 

10 different intervening linkers. For example, U.S. Patent No. 5,612,460, the entire 

disclosure of which is incorporated herein by reference, discloses urethane linkers for 
connecting polyethylene glycol to proteins. Protein-polyethylene glycol conjugates 
wherein the polyethylene glycol is attached to the protein by a linker can also be 
produced by reaction of proteins with compounds such as MPEG- 

1 5 succinimidylsuccinate, MPEG activated with 1 , 1 -carbonyldiimidazole, MPEG- 
2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG- 
succinate derivatives. A number additional polyethylene glycol derivatives and 
reaction chemistries for attaching polyethylene glycol to proteins are described in 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. 

20 Pegylated protein products produced using the reaction chemistries set out herein are 
included within the scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the 
invention (i.e., the degree of substitution) may also vary. For example, the pegylated 
proteins of the invention may be linked, on average, to 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 

25 15, 17, 20, or more polyethylene glycol molecules. Similarly, the average degree of 
substittition within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 
11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 polyethylene glycol 
moieties per protein molecule. Methods for deteniiining the degree of substitution are 
discussed, for example, in Delgado et al, CriL Rev. Thera. Drug Carrier Sys. P:249- 

30 304(1992). 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
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relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.^., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer (e.g., containing 
polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeiic multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (/.e., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophihc, 
ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. La another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are formed 
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when polypeptides of the invention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
5 of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 

10 occurring) polypeptide. In another instance, the covalent associations are the 

consequence of chemical or recombinant manipulation. Altematively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 

1 5 contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925), In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence firom 

20 another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g.. International PubUcation NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 

25 (hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 

30 polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al.. 
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Science 240:1759, (1988)), and have since been found in a variety of different 
proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
5 in PCT application WO 94/1 0308, hereby incorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supematant using techniques known in the art. 

10 Trimeric polypeptides of the invention may offer the advantage of enhanced 

biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, 
(1994)) and in U.S. patent appUcation Ser. No. 08/446,922, hereby incorporated by 

1 5 reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 

20 proteins of the invention are associated by interactions between heterologous 

« 

polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 

25 of the invention may be chemically cross-linked using linker molecules and hnker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to foim one or more inter-molecule cross-links between the cysteine residues 

30 located within the sequence of the polypeptides desired to be contained in the 

multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be apphed to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
5 techniques known in the art may be apphed to generate hposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Altematively, multimers of the invention may be generated using genetic 

10 engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Niunber 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 

1 5 generated by ligating a polynucleotide sequence encoding a polypeptide of the 

invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 

20 reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are apphed to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 

25 reference in its entirety). 

Uses of the Polvnttcleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
30 known techniques. 

The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers. 
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since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PGR primers 
5 (preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PGR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containmg the human gene corresponding to the SEQ ID NO:X will yield an 

1 0 amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PGR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day usiag a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 

1 5 strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, preselection by hybridization to construct chromosome 
specific-cDNA Ubraries and computer mapping techniques (See, e.g., Shuler, Trends 
Biotechnol 16:456-459 (1998) which is hereby incorporated by reference in its 
entirety).. 

20 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et aL, "Human Chromosomes: a Manual of Basic Techniques," Pergamon 

25 Press, New York (1 988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). 

The polynucleotides of the present invention would likewise be useful for 

30 radiation hybrid mapping, HAPPY mapping, and long range restriction mapping. For 
a review of these techniques and others known in the art, see, e.g., Dear, "Genome 
Mapping; A Practical Approach," IRL Press at Oxford University Press, London 
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(1997); Aydin, J. Mol. Med. 77:691-694 (1999); Hacia et al., Mol. Psychiatry 3:483- 
492 (1998); Herrick et al., Chromosome Res. 7:409-423 (1999); Hamilton et al., 
Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999) each of 
which is hereby incorporated by reference in its entirety. 
5 Once a polynucleotide has been mapped to a precise chromosomal location, 

the physical position of tiie polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 

10 University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 

1 5 First, visible structural alterations in the chromosomes, such as deletions or 

translocations, are examined in chromosome spreads or by PGR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 

20 and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for ftirther linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 

25 polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
30 present invention in cells or body fluid from an individual and comparing the 

measured gene expression level with a standard level of polynucleotide expression 
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level, whereby aij increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
containing a 3 1 'mer-end intemal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is usefiil as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended quahtatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or tide level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or niRNA level in the first biological sample is measured or 
estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels fix>m a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present invention or mRNA. As indicated, biological samples 
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include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
obtaining tissue biopsies and body fluids from mammals are v^ell known in the art, 
5 Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 

10 'T^iological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Fxirther, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 

15 disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 

20 according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine, guanine, 
thymine and cytosine are available commercially (Perceptive Biosystems). Certain 

25 components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 

derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Eghohn, O. Buchardt, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 

30 tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 

■ 

i 
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backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions tiian DNA/DNA duplexes, making it easier to perform 
multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
5 with PNA/DNA hybridization because a single mismatch in a PNA/DNA 1 5-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16'' C for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

10 The present invention is useful for detecting cancer in mammals. In particular 

the invention is useful during diagnosis of pathological cell proliferative neoplasias 
which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 

IS leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 
leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 

20 associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 
Neoplastic Diseases of the Blood, Vol 1., Wiemik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 

25 insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gebnann 
et al., supra) It is likely that mutated or altered expression of specific genes is 
involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human coimteiparts of the oncogenes involved in 

30 some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmaim et al., supra) 
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For example, c-myc expression is highly amplified in the non-lymphocytic 
leukemia cell line HL-60. When HL-60 cells are chemically induced to stop 
prohferation, the level of c-myc is found to be downregulated. (Intemational 
Publication Number WO 91/15580) However, it has been shown that exposure of 
5 HL-60 cells to a DNA construct that is complementary to the 5' end of c-myc or c- 
myb blocks translation of the corresponding mRNAs which downregulates expression 
of the c-myc or c-myb proteins and causes arrest of cell proliferation and 
differentiation of the treated cells. (Intemational Publication Number WO 91/15580; 
Wickstrom et al., Proc. Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. 

10 Acad. Sci. 86:3379 (1989)). However, the skilled artisan would appreciate the 
present invention's usefulness would not be limited to treatment of proUferative 
diseases, disorders, and/or conditions of hematopoietic cells and tissues, in Ught of the 
numerous cells and cell types of varying origins which are known to exhibit 
proliferative phenotypes. 

15 Li addition to the foregoing, a polynucleotide can be used to control gene 

expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, m Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 

20 Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 241 : 456 (1988); and 
Dervan et al.. Science 251: 1360 (1991). Both methods rely on bmding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
polynucleotides are usually ohgonucleotides 20 to 40 bases in length and 
complementary to either the region of the gene involved in transcription (triple helix - 

25 see Lee et al., Nucl. Acids Res. 6:3073 (1 979); Cooney et al.. Science 241 :456 

(1988); and Dervan et al.. Science 251:1360 (1991) ) or to the mKNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription &om DNA, while 

30 antisense RNA hybridization blocks translation of an mRNA molecule into 

polypeptide. Both techniques are effective in model systems, and the information 
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disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treat or prevent disease. 

Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States mihtary, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present uivention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PGR primers for 
ampUfying and isolating such selected DNA, which can then be sequenced- Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, sahva, semen, 
synovial fluid, anmiotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be ampUfied using PGR. In one prior art 
technique, gene sequences amphfied from polymorphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PGR 
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Technology, Freeman and Co. (1992).) Once these specific polymorphic loci axe 
amphfied, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class n HLA gene. Similarly, polynucleotides of the present invention can be 
5 used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 

■ 

particular tissue. Such need arises, for example, in forensics when presented with 
tissue of imknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
10 present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 

1 5 specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immime response. 

20 . 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 
A polypeptide of the present invention can be used to assay protein levels in a 

25 biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods usefiil for detecting protein gene 
expression include immunoassays, such as the enzyme linked immimosorbent assay 

30 (ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfin: (35S), tritium (3H), indium (112In), and 
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technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
5 imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuteriirai, which may be incorporated into the antibody by labeling of nutrients for 

10 the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 

15 intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 milhcuries of 99mTc. The labeled antibody or antibody fragment will then 

20 preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Pubhshing Inc. (1 982).) 

25 Thus, the invention provides a diagnostic method of a disorder, which 

involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 

30 indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
predisposition for the development of the disease, or may provide a means for 
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detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 
5 Moreover, polypeptides of the present invention can be used to treat, prevent, 

and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 

10 proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 

supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for firee ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
desired response (e.g., blood vessel growth inhibition, enhancement of the immune 

1 5 response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 

20 activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
25 be used to raise antibodies, which in turn are used to measure protein expression firom 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for 
treatingor preventing disorders, diseases and conditions. The gene therapy methods 
relate to the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) 
5 sequences into an animal to achieve expression of a polypeptide of the present 

invention. This method requires a polynucleotide which codes for a polypeptide of the 
invention that operatively linked to a promoter and any other genetic elements 
necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art, see, for example, WO90/1 1092, which 

10 is herein incoiporatdd by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo^ with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 

15 art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al.. Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 
(1995); Ogura et al.. Cancer Research 50: 5102-5106 (1990); Santodonato, et al.. 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al., Gene Therapy 4:1246-1255 

20 (1997); and Zhang, et al., Cancer Gene Therapy 3:31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 

25 delivered by any method that deUvers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues Qbeart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 

30 polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
into the cell, including viral sequences, viral particles, liposome formulations. 
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lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, m U.S. Patent Nos. 5,593,972, 5,589,466, and 
5 5,580,859, which are herein incorporated by reference. 

* 

The polynucleotide vector constructs of the invention used in the gene therapy 
method are preferably constructs that wiU not integrate into the host genome nor will 
they contain sequences that allow for replication. Appropriate vectors include 
pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; pSVK3, 

10 pBPV, pMSG and pSVL available from Pharmacia; and pEF W5, pcDNAS.l, and 
pRc/CMV2 available from Invitrogen. Other suitable vectors will be readily apparent 
to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 

15 include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RS V) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; himian globin promoters; viral thymidine kinase promoters, 

20 such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 

25 polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 

30 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular. 
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fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
5 fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is j 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably dehvered to and 
expressed in persistent, non-dividing cells which are differentiated, although dehvery 
and expression may be achieved in non-differentiated or less completely differentiated 

10 cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their abiUty to take up and express polynucleotides. 

For the naked/mc/e/c acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of firom about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be firom about 0.005 mg/kg to about 20 

1 5 mg/kg and more preferably firom about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

20 The preferred route of adnndnistration is by the parenteral route of injection 

into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for deUvery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 

25 procedure. 

The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infiision, and so-called "gene guns". These 
deUvery methods are known in the art. 
30 The constructs may also be delivered with delivery vehicles such as viral 

sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 
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In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
5 tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad, Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
10 by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 

265:10189-10192 (1990), which is herein incorporated by reference), in functional 
form. 

Cationic liposomes are readily available. For example, 
N[l-2,3"dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
15 particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also. Feigner et al., Proc. Natl Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

20 Other cationic hposomes can be prepared from readily available materials 

using techniques well known in the art. See, e.g. PCX Publication NO: WO 90/1 1092 
(which is herein incorporated by reference) for a description of the synthesis of 
DOTAP (l,2-bis(oleoyloxy)-3-(trimethylanmionio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al, Proc. 

25 Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 

Similar methods can be used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from 
Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
available materials. Such materials include phosphatidyl, choline, cholesterol, 

30 phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 

dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
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starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
5 (DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
10 hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 

■ 

produce unilamellar vesicles of discrete size. Other methods are known and available 

15 to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al.. Methods of Immunology , 101:512-527 (1983), 

20 which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phosphoUpid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of xmilamellar Uposomes. The material to be entrapped is added to a 

25 suspension of prefomied MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged Hposomes 

30 to the cationic DNA. SUVs find use with small nucleic acid firagments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
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394:483 (1975); Wilson et al.. Cell , 17:77 (1979)); ether injection (Deamer et al, 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al, Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. BioL Chem., 255:10431 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al. 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 
ration will be about 3:1 to about 1 :3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic Uposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and intemational pubhcationNO: WO 94/9469 
(which are herein incorporated by reference) provide cationic hpids for use in 
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and intemational publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Vims, Harvey Sarcoma Vims, avian leukosis 
vims, gibbon ape leukemia virus, human immunodeficiency vims. Myeloproliferative 
Sarcoma Vims, and mammary tumor vims. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP-l-E-86, GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
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means known in the art. Such means include, but are not limited to, electroporation, 
the use of liposomes, and CaP04 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 
5 The producer cell hne generates infectious retroviral vector particles which 

include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention, 
hi certain other embodiments, cells are engineered, ex vivo or in vivo, with 

10 polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terais of its ability to rephcate in a normal lytic viral 
hfe cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 

15 mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years with an excellent safety profile (Schwartzet al, Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld et al.,Science , 252:431-434 (1991); 

20 Rosenfeld et al., Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 

25 Rosenfeld et al.. Cell , 68:143-155 (1992); Engelhardt et al.. Human Genet Ther., 
4:759-769 (1993); Yang et al.. Nature Genet, 7:362-369 (1994); Wilson et al.. 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224, which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 

30 constitutively express Ela and Elb, which complement the defective adenovimses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
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varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
5 packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but caimot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: El a, Elb, 
E3, E4, E2a, or LI through L5. 

10 In certain other embodiments, the cells are engineered, ex vivo or in vivo, 

using an adeno-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol, 158:97 (1992)). It is also one of the few viruses that 
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 

15 pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 Icb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an ^propriate AAV vector for use in the present invention will 

20 include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those foxmd 
in Sambrook et al.. Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 

25 which are infected with a helper virus, using any standard technique, including 

Upofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 

30 These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the deshred gene product. 
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Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; Intemational Publication NO: WO 
94/12650, published August 4, 1994; KoUer et al, Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al.. Nature, 342:435-438 (1989). This method 
involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flankmg the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5 ' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be ampUfied using PGR. 
Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5 ' 
and 3 ' ends. Preferably, the 3 end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end ofthe amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3 ' end of the 
amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 

The promoter-targeting sequence construct is deUvered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infiision, particle accelerators, etc. The methods are 
described in more detail below. 
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The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the constract and the endogenous sequence takes place, such 
that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 
5 The polynucleotides encoding polypeptides of the present invention may be 

administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
factors, VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 

10 factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

Preferably, the polynucleotide encoding a polypeptide of the invention 
contains a secretory signal sequence that facilitates secretion of the protein. 

1 5 Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

20 Any mode of administration of any of the above-described polynucleotides 

constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 

25 depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 

30 rat livers. (Kaneda et al.. Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
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administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical woimd. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable dehvery vehicles for use with systemic 
administration comprise liposomes comprising hgands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA, 189:11277-11281 (1992), which is incorporated herein by reference). Oral 
delivery can be perfomied by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by nixing a 
polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Detemiining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, nxmiber of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
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the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

5 Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
1 0 activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

Polynucleotides, translation products and antibodies corresponding to this 
gene may be usefiil for the diagnosis, prognosis, prevention, and/or treatment of 
diseases and/or disorders associated with the following systems. 

15 

Immune Activity 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
' present invention may be useful in treating, preventing, diagnosing and/or prognosing 

20 diseases, disorders, and/or conditions of the immune system, by, for example, 

activating or inhibiting the prohferation, differentiation, or mobilization (chemotaxis) 
of immune cells. Immune cells develop through a process called hematopoiesis, 
producing myeloid (platelets, red blood cells, neutrophils, and macrophages) and 
lymphoid (B and T lymphocytes) cells from pluripotent stem cells. The etiology of 

25 these immune diseases, disorders, and/or conditions may be genetic, somatic, such as 
cancer and some autoimmune diseases, acquired (e.g., by chemotherapy or toxins), or 
infectious. Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention can be used as a marker or detector of a particular 
immune system disease or disorder. 

30 In another embodiment, a polypeptide of the invention, or polynucleotides, 

antibodies, agonists, or antagonists corresponding to that polypeptide, may be used to 
treat diseases and disorders of the immune system and/or to inhibit or enhance an 
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immune response generated by cells associated with the tissue(s) in which the 
polypeptide of the invention is expressed, including one, two, three, four, five, or 
more tissues disclosed in Table 1, column 8 (Tissue Distribution Library Code), 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
5 present invention may be useful in treating, preventing, diagnosing, and/or prognosing 
immunodeficiencies, including both congenital and acquired immunodeficiencies. 
Examples of B cell immunodeficiencies in which immunoglobulin levels B cell 
function and/or B cell numbers are decreased include: X-linked agammaglobulinemia 
(Bruton's disease), X-linked infantile agammaglobulinemia, X-linked 

1 0 immunodeficiency with hyper IgM, non X-linked immunodeficiency with hyper IgM, 
X-linked lymphoproliferative syndrome (XLP), agammaglobulinemia including 
congenital and acquired agammaglobuUnemia, adult onset aganunaglobuUnemia, late- 
onset agammaglobulinemia, dysgammaglobulinemia, hypogammaglobulinemia, 
unspecified h3fpogammaglobulinemia, recessive agammaglobulinemia (Swiss type), 

15 Selective IgM deficiency, selective IgA deficiency, selective IgG subclass 

deficiencies, IgG subclass deficiency (with or without IgA deficiency), Ig deficiency 
with increased IgM, IgG and IgA deficiency with increased IgM, antibody deficiency 
with normal or elevated Igs, Ig heavy chain deletions, kappa chain deficiency, B cell 
lymphoproliferative disorder (BLPD), common variable immunodeficiency (CVBD), 

20 common variable immunodeficiency (CVI) (acquired), and transient 
hypogammaglobulinemia of infancy, 

Iq specific embodiments, ataxia-telangiectasia or conditions associated with 
ataxia-telangiectasia are treated, prevented, diagnosed, and/or prognosing using the 
polypeptides or polynucleotides of the invention, and/or agonists or antagonists 

25 thereof 

Examples of congenital unmunodeficiencies in which T cell and/or B cell 
function and/or number is decreased include, but are not limited to: DiGeorge 
anomaly, severe combined inmaunodeficiencies (SCID) (including, but not limited to, 
X-linked SCID, autosomal recessive SCID, adenosine deaminase deficiency, purine 
30 nucleoside phosphorylase (PNP) deficiency. Class 11 MHC deficiency (Bare 

lymphocyte syndrome), Wiskott-Aldrich syndrome, and ataxia telangiectasia), thymic 
hypoplasia, third and fourth pharyngeal pouch syndrome, 22ql 1 .2 deletion, chronic 
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mucocutaneous candidiasis, natural killer cell deficiency (NK), idiopathic CD4+ T- 
lymphocytopenia, immunodeficiency with predominant T cell defect (unspecified), 
and unspecified immunodeficiency of cell mediated immimity. 

In specific embodiments, DiGeorge anomaly or conditions associated with 
5 DiGeorge anomaly are treated, prevented, diagnosed, and/or prognosed using 

polypeptides or polynucleotides of the invention, or antagonists or agonists thereof. 

Other immunodeficiencies that may be treated, prevented, diagnosed, and/or 
prognosed using polypeptides or polynucleotides of the invention, and/or agonists or 
antagonists thereof, include, but are not limited to, chronic granulomatous disease, 

10 Chediak-Higashi syndrome, myeloperoxidase deficiency, leukocyte glucose-6- 

phosphate dehydrogenase deficiency, X-linked lymphoproliferative syndrome (XLP), 
leukocyte adhesion deficiency, complement component deficiencies (including CI, 
C2, C3, C4, C5, C6, C7, C8 and/or C9 deficiencies), reticular dysgenesis, thymic 
alymphoplasia-aplasia, immunodeficiency with thymoma, severe congenital 

15 leukopenia, dysplasia with immunodeficiency, neonatal neutropenia, short limbed 
dwarfism, and Nezelof syndrome-combined immunodeficiency with Igs. 

Jn a preferred embodiment, the immunodeficiencies and/or conditions 
associated with the immunodeficiencies recited above are treated, prevented, 
diagnosed and/or prognosed using polynucleotides, polypeptides, antibodies, and/or 

20 agonists or antagonists of the present invention. 

In a preferred embodiment polynucleotides, pol3^eptides, antibodies, and/or 
agonists or antagonists of the present invention could be used as an agent to boost 
immunoresponsiveness among immunodeficient individuals. In specific 
embodiments, polynucleotides, polypeptides, antibodies, and/or agonists or 

25 antagonists of the present invention could be used as an agent to boost 

immunoresponsiveness among B cell and/or T cell immunodeficient individuals. 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention may be useful in treating, preventing, diagnosing and/or 
prognosing autoinamune disorders. Many autoimmune disorders result firom 

30 inappropriate recognition of self as foreign material by immune cells. This 

inappropriate recognition results in an immune response leading to the destruction of 
the host tissue. Therefore, the administration of polynucleotides and polypeptides of 
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the invention that can inhibit an inunune response, particularly the proliferation, 
differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing 
autoimmune disorders. 

Autoimmune diseases or disorders that may be treated, prevented, diagnosed 
5 and/or prognosed by polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention include, but are not limited to, one or more of the 
following: systemic lupus erythematosus, rheumatoid arthritis, ankylosing 
spondylitis, multiple sclerosis, autoimmune thyroiditis, Hashimoto's thyroiditis, 
autoimmune hemolytic anemia, hemolytic anemia, thrombocytopenia, autoimmune 

10 thrombocytopenia purpura, autoimmune neonatal thrombocytopenia, idiopathic 
thrombocytopenia purpura, purpura (e.g., Henloch-Scoenlein purpura), 
autoimmunocytopenia, Goodpasture's syndrome. Pemphigus vulgaris, myasthenia 
gravis. Grave's disease (hyperthyroidism), and insulin-resistant diabetes meUitus. 
Additional disorders that are likely to have an autoimmxme component that 

15 may be treated, prevented, and/or diagnosed with the compositions of the invention 
include, but are not limited to, type II collagen-induced arthritis, antiphosphoUpid 
syndrome, dermatitis, allergic encephalomyelitis, myocarditis, relapsing 
polychondritis, rheumatic heart disease, neuritis, uveitis ophthalmia, 
polyendocrinopathies, Reiter's Disease, Stiff-Man Syndrome, autoimmune pulmonary 

20 inflammation, autism, Guillain-Barre Syndrome, insulin dependent diabetes mellitus, 
and autoimmune inflammatory eye disorders. 

Additional disorders that are likely to have an autoimmune component that 
may be treated, prevented, diagnosed and/or prognosed with the compositions of the 
invention include, but are not limited to, scleroderma with anti-collagen antibodies 

25 (often characterized, e.g., by nucleolar and other nuclear antibodies), mixed 
connective tissue disease (often characterized, e.g., by antibodies to extractable 
nuclear antigens (e.g., ribonucleoprotein)), polymyositis (often characterized, e.g., by 
nonhistone ANA), pernicious anemia (often characterized, e.g., by antiparietal cell, 
microsomes, and intrinsic factor antibodies), idiopathic Addison's disease (often 

30 characterized, e.g., by humoral and cell-mediated adrenal cytotoxicity, infertility 

(often characterized, e.g., by antispennatozoal antibodies), glomerulonephritis (often 
characterized, 'e.g., by glomemlar basement membrane antibodies or immune 
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complexes), bullous pemphigoid (often characterized, e.g., by IgG and complement in 
basement membrane), Sjogren's syndrome (often characterized, e.g., by multiple 
tissue antibodies, and/or a specific nonhistone ANA (SS-B)), diabetes mellitus (often 
characterized, e.g., by cell-mediated and himioral islet cell antibodies), and adrenergic 
5 drug resistance (including adrenergic drug resistance with asthma or cystic fibrosis) 
(often characterized, e.g., by beta-adrenergic receptor antibodies). 

Additional disorders that may have an autoimmune component that may be 
treated, prevented, diagnosed and/or prognosed with the compositions of the 
invention include, but are not limited to, chronic active hepatitis (often characterized, 

1 0 e.g., by smooth muscle antibodies), primary biliary cirrhosis (often characterized, e.g., 
by mitochondria antibodies), other endocrine gland failure (often characterized, e.g., 
by specific tissue antibodies in some cases), vitiUgo (often characterized, e.g., by 
melanocyte antibodies), vascuhtis (often characterized, e.g., by Ig and complement in 
vessel walls and/or low serum complement), post-MI (often characterized, e.g., by 

1 5 myocardial antibodies), cardiotomy syndrome (often characterized, e.g., by 

myocardial antibodies), urticaria (often characterized, e.g., by IgG and IgM antibodies 
to IgE), atopic dermatitis (often characterized, e.g., by IgG and IgM antibodies to 
IgE), asthma (often characterized, e.g., by IgG and IgM antibodies to IgE), and many 
other inflammatory, granulomatous, degenerative, and atrophic disorders. 

20 hi a preferred embodiment, the autoimmune diseases and disorders and/or 

conditions associated with the diseases and disorders recited above are treated, 
prevented, diagnosed and/or prognosed using for example, antagonists or agonists, 
polypeptides or polynucleotides, or antibodies of the present invention. In a specific 
preferred embodiment, rheumatoid arthritis is treated, prevented, and/or diagnosed 

25 using polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention, 

Li another specific preferred embodiment, systemic lupus erythematosus is 
treated, prevented, and/or diagnosed using polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention. In another specific preferred 
30 embodiment, idiopathic thrombocytopenia purpura is treated, prevented, and/or 
diagnosed using polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention. 
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In another specific preferred embodiment IgA nephropathy is treated, 
prevented, and/or diagnosed using polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention. 

In a preferred embodiment, the autoimmune diseases and disorders and^or 
5 conditions associated with the diseases and disorders recited above are treated, 
prevented, diagnosed and/or prognosed using polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention 

In preferred embodiments, polypeptides, antibodies, polynucleotides and/or 
agonists or antagonists of the present invention are used as a immunosuppressive 
10 agent(s). 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in treating, preventing, prognosing, and/or diagnosing 
diseases, disorders, and/or conditions of hematopoietic cells. Polynucleotides, 
polypeptides, antibodies, and/or agonists or antagonists of the present invention could 

15 be used to increase differentiation and proliferation of hematopoietic cells, including 
the pluripotent stem cells, in an effort to treat or prevent those diseases, disorders, 
and/or conditions associated with a decrease in certain (or many) types hematopoietic 
cells, including but not limited to, leukopenia, neutropenia, anemia, and 
thrombocytopenia. Alternatively, Polynucleotides, polypeptides, antibodies, and/or 

20 agonists or antagonists of the present invention could be used to increase 

differentiation and prohferation of hematopoietic cells, including the pluripotent stem 
cells, in an effort to treat or prevent those diseases, disorders, and/or conditions 
associated with an increase in certain (or many) types of hematopoietic cells, 
including but not limited to, histiocytosis. 

25 Allergic reactions and conditions, such as asthma (particularly allergic 

asthma) or other respiratory problems, may also be treated, prevented, diagnosed 
and/or prognosed using polypeptides, antibodies, or polynucleotides of the invention, 
and/or agonists or antagonists thereof. Moreover, these molecules can be used to 
treat, prevent, prognose, and/or diagnose anaphylaxis, hypersensitivity to an antigenic 

30 molecule, or blood group incompatibility. 

Additionally, polypeptides or polynucleotides of the invention, and/or agonists 
or antagonists thereof, may be used to treat, prevent, diagnose and/or prognose 
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IgE-mediated allergic reactions. Such allergic reactions include, but are not limited 
to, asthma, rhinitis, and eczema. Jn specific embodiments, polynucleotides, 
polypeptides, antibodies, and/or agonists or antagonists of the present invention may 
be used to modulate IgE concentrations in vitro or in vivo. 

Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention have uses in the diagnosis, prognosis, prevention, 
and/or treatment of inflammatory conditions. For example, since polypeptides, 
antibodies, or polynucleotides of the invention, and/or agonists or antagonists of the 
invention may inhibit the activation, prohferation and/or differentiation of cells 
involved in an inflanmiatory response, these molecules can be used to prevent and/or 
treat chronic and acute inflammatory conditions. Such inflammatory conditions 
include, but are not limited to, for example, inflammation associated with infection 
(e.g., septic shock, sepsis, or systemic inflammatory response syndrome), ischemia- 
reperfusion injury, endotoxin lethality, complement-mediated hyperacute rejection, 
nephritis, cytokine or chemokine induced lung injury, inflammatory bowel disease, 
Crohn's disease, overproduction of cytokines (e.g., TNF or EL-l.), respiratory 
disorders (e.g., asthma and allergy); gastrointestinal disorders (e.g., inflammatory 
bowel disease); cancers (e.g., gastric, ovarian, lung, bladder, liver, and breast); CNS 
disorders (e.g., multiple sclerosis; ischemic brain injury and/or stroke, traumatic brain 
injury, neurodegenerative disorders (e.g., Parkinson's disease and Alzheimer's 
disease); AIDS-related dementia; and prion disease); cardiovascular disorders (e.g., 
atherosclerosis, myocarditis, cardiovascular disease, and cardiopuhnonary bypass 
complications); as well as many additional diseases, conditions, and disorders that are 
characterized by inflammation (e.g., hepatitis, rheumatoid arthritis, gout, trauma, 
pancreatitis, sarcoidosis, dermatitis, renal ischemia-reperfusion injury. Grave's 
disease, systemic lupus erythematosus, diabetes melUtus, and allogenic transplant 
rejection). 

Because inflammation is a ftmdamental defense mechanism, inflammatory 
disorders can effect virtually any tissue of the body. Accordingly, polynucleotides, 
polypeptides, and antibodies of the invention, as well as agonists or antagonists 
thereof, have uses in the treatment of tissue-specific inflanraaatory disorders, 
including, but not limited to, adrenalitis, alveolitis, angiocholecystitis, appendicitis. 
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balanitis, blepharitis, bronchitis, bursitis, carditis, cellulitis, cervicitis, cholecystitis, 
chorditis, cochlitis, colitis, conjunctivitis, cystitis, dermatitis, diverticulitis, 
encephalitis, endocarditis, esophagitis, eustachitis, fibrositis, folliculitis, gastritis, 
gastroenteritis, gingivitis, glossitis, hepatosplenitis, keratitis, labyrinthitis, laryngitis, 
5 lymphangitis, mastitis, media otitis, meningitis, metritis, mucitis, myocarditis, 

myosititis, myringitis, nephritis, neuritis, orchitis, osteochondritis, otitis, pericarditis, 
peritendonitis, peritonitis, pharyngitis, phlebitis, poliomyehtis, prostatitis, pulpitis, 
retinitis, rhinitis, salpingitis, scleritis, sclerochoroiditis, scrotitis, sinusitis, spondylitis, 
steatitis, stomatitis, synovitis, syringitis, tendonitis, tonsillitis, urethritis, and vaginitis. 

10 In speciJBc embodiments, polypeptides, antibodies, or polynucleotides of the 

invention, and/or agonists or antagonists thereof, are useful to diagnose, prognose, 
prevent, and/or treat organ transplant rejections and grafl-versus-host disease. Organ 
rejection occurs by host immune cell destruction of the transplanted tissue through an 
immune response. Similarly, an immune response is also involved in GVHD, but, iq 

1 5 this case, the foreign transplanted immune cells destroy the host tissues. 

Polypeptides, antibodies, or polynucleotides of the invention, and/or agonists or 
antagonists thereof, that inhibit an immune response, particularly the activation, 
proUferation, differentiation, or chemotaxis of T-cells, may be an effective therapy in 
preventing organ rejection or GVHD. Li specific embodiments, polypeptides, 

20 antibodies, or polynucleotides of the invention, and/or agonists or antagonists thereof, 
that inhibit an immune response, particularly the activation, prohferation, 
differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing 
experimental allergic and hyperacute xenograft rejection. 

hi other embodiments, polypeptides, antibodies, or polynucleotides of the 

25 invention, and/or agonists or antagonists thereof, are useful to diagnose, prognose, 
prevent, and/or treat immune complex diseases, including, but not limited to, serum 
sickness, post streptococcal glomerulonephritis, polyarteritis nodosa, and immune 
complex-induced vasculitis. 

Polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the 

30 invention can be used to treat, detect, and/or prevent infectious agents. For example, 
by increasing the immune response, particularly increasing the prohferation activation 
and/or differentiation of B and/or T cells, infectious diseases may be treated, detected. 
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and/or prevented. The immune response may be increased by either enhancing an 
existing immime response, or by initiating a new inraiune response. Altematively, 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may also directly inhibit the infectious agent (refer to section of 
5 appHcation listing infectious agents, etc), without necessarily eliciting an immune 
response. 

In another embodiment, polypeptides, antibodies, polynucleotides and/or 
agonists or antagonists of the present invention are used as a vaccine adjuvant that 
enhances immune responsiveness to an antigen. In a specific embodiment, 

10 polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the present 
invention are used as an adjuvant to enhance tumor-specific immune responses. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an adjuvant to 
enhance anti-viral immune responses. Anti-viral immune responses that may be 

15 enhanced using the compositions of the invention as an adjuvant, include virus and 
virus associated diseases or symptoms described herein or otherwise known in the art. 
In specific embodiments, the compositions of the invention are used as an adjuvant to 
enhance an inamune response to a virus, disease, or symptom selected from the group 
consisting of: AIDS, meningitis. Dengue, EBV, and hepatitis (e.g., hepatitis B). In 

20 another specific embodiment, the compositions of the invention are used as an 
adjuvant to enhance an immune response to a virus, disease, or symptom selected 
from the group consisting of: HIV/AIDS, respiratory syncytial virus. Dengue, 
rotavirus, Japanese B encephalitis, influenza A and B, parainfluenza, measles, 
cytomegalovirus, rabies, Junin, Chikungunya, Rift Valley Fever, herpes simplex, and 

25 yellow fever- 
In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an adjuvant to 
enhance anti-bacterial or anti-fiingal immune responses. Anti-bacterial or anti-fimgal 
immune responses that may be enhanced using the compositions of the invention as 

30 an adjuvant, include bacteria or fungus and bacteria or fimgus associated diseases or 
symptoms described herein or otherwise known in the art. In specific embodiments, 
the compositions of the invention are used as an adjuvant to enhance an immune 
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response to a bacteria or fungus, disease, or symptom selected from the group 
consisting of: tetanus, Diphtheria, botulism, and meningitis type B. 

In another specific embodiment, the compositions of the invention are used as 
an adjuvant to enhance an immune response to a bacteria or fungus, disease, or 
5 symptom selected from the group consisting of: Vibrio cholerae, Mycobacterium 
leprae, Sabnonella typhi, Salmonella paratyphi, Meisseria meningitidis. 
Streptococcus pneumoniae^ Group B streptococcus. Shigella spp,^ Enterotoxigenic 
Escherichia coli, Enterohemorrhagic E. coli, and Borrelia burgdorferi. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 

10 and/or agonists or antagonists of the present invention are used as an adjuvant to 

enhance anti-parasitic immune responses. Anti-parasitic immune responses that may 
be enhanced using the compositions of the invention as an adjuvant, include parasite 
and parasite associated diseases or symptoms described herein or otherwise knoAvn in 
the art. In specific embodiments, the compositions of the invention are used as an 

15 adjuvant to enhance an immune response to a parasite. In another specific 

embodiment, the compositions of the invention are used as an adjuvant to enhance an 
immune response to Plasmodium (malaria) or Leishmania. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention may also be employed to treat 

20 infectious diseases including silicosis, sarcoidosis, and idiopathic pulmonary fibrosis; 
for example, by preventing the recmitment and activation of mononuclear 
phagocytes. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an antigen for the 

25 generation of antibodies to inliibit or enhance immune mediated responses against 
polypeptides of the invention. 

In one embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are administered to an animal (e.g., mouse, rat, 
rabbit, hamster, guinea pig, pigs, micro-pig, chicken, camel, goat, horse, cow, sheep, 

30 dog, cat, non-human primate, and human, most preferably human) to boost the 

immme system to produce increased quantities of one or more antibodies (e.g., IgG, 
IgA, IgM, and IgE), to induce higher affinity antibody production and 
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immunoglobulin class switching (e.g., IgG, IgA, IgM, and IgE), and/or to increase an 

* 

immune response. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a stimulator of B 
5 cell responsiveness to pathogens. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an activator of T 
. cells. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
1 0 and/or agonists or antagonists of the present invention are used as an agent that 
elevates the immime status of an individual prior to their receipt of 
immunosuppressive therapies. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to induce 
15 higher affinity antibodies. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to increase ' 
serum immunoglobulin concentrations. 

lii another specific embodiment, polypeptides, antibodies, polynucleotides 
20 and/or agonists or antagonists of the present invention are used as an agent to 
accelerate recovery of inununocompromised individuals. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to boost 
immunoresponsiveness among aged populations and/or neonates. 
25 In another specific embodiment, polypeptides, antibodies, polynucleotides 

and/or agonists or antagonists of the present invention are used as an immune system 
enhancer prior to, during, or after bone marrow transplant and/or other transplants 
(e.g., allogeneic or xenogeneic organ transplantation). With respect to 
transplantation, compositions of the invention may be administered prior to, 
30 concomitant with, and/or after transplantation. In a specific embodiment, 

compositions of the invention are administered after transplantation, prior to the 
beginning of recovery of T-cell populations. In another specific embodiment. 
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compositions of the invention are first administered after transplantation after the 
beginning of recovery of T cell populations, but prior to fiill recovery of B cell, 
populations. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to boost 
immxmoresponsiveness among individuals having an acquired loss of B cell fimction. 
Conditions resulting in an acquired loss of B cell fimction that may be ameliorated or 
treated by administering the polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists thereof, include, but are not limited to, HIV Infection, AIDS, bone 
marrow transplant, and B cell chronic lymphocytic leukemia (CLL). 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to boost 
immunoresponsiveness among individuals having a temporary immune deficiency. 
Conditions resulting in a temporary immune deficiency that may be ameUorated or 
treated by administering the polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists thereof, include, but are not limited to, recovery firom viral infections 
(e.g., influenza), conditions associated with malnutrition, recovery firom infectious 
mononucleosis, or conditions associated with stress, recovery from measles, recovery 
from blood transfiision, and recovery from surgery. 

* 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a regulator of 
antigen presentation by monocytes, dendritic cells, and/or B-cells. In one 
embodiment, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention enhance antigen presentation or antagonizes antigen 
presentation in vitro or in vivo. Moreover, in related embodiments, said enhancement 
or antagonism of antigen presentation may be usefiil as an anti-tumor treatment or to 
modulate the immune system. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to direct 
an individual's immune system towards development of a humoral response (i.e. 
TH2) as opposed to a THl cellular response. 
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In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a means to induce 
tumor proliferation and thus make it more susceptible to anti-neoplastic agents. For 
example, multiple myeloma is a slowly dividing disease and is thus refractory to 
5 virtually all anti-neoplastic regimens. If these cells were forced to proliferate more 
rapidly their susceptibility profile would likely change. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a stimulator of B 
cell production in pathologies such as AIDS, chronic lymphocyte disorder and/or 
1 0 Common Variable Immunodificiency. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a therapy for 
generation and/or regeneration of lymphoid tissues following surgery, trauma or 
genetic defect. In another specific embodiment, polypeptides, antibodies, 
15 polynucleotides and/or agonists or antagonists of the present invention are used in the 
pretreatment of bone marrow samples prior to transplant. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a gene-based 
therapy for genetically inherited disorders resulting in immuno- 
20 incompetence/inamunodeficiency such as observed among SCID patients. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a means of 
activating monocytes/macrophages to defend against parasitic diseases that effect 
monocytes such as Leishmania. 
25 In another specific embodiment, polypeptides, antibodies, polynucleotides 

and/or agonists or antagonists of the present invention are used as a means of 
regulating secreted cytokines that are elicited by polypeptides of the invention. 

In another embodiment, polypeptides, antibodies, polynucleotides and/or 
agonists or antagonists of the present invention are used in one or more of the 
30 apphcations decribed herein, as they may apply to veterinary medicine. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a means of 



■ 
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blocking various aspects of immune responses to foreign agents or self. Examples of 
diseases or conditions in which blocking of certain aspects of immune responses may 
be desired include autoimmune disorders such as lupus, and arthritis, as well as 
immunoresponsiveness to skin allergies, inflammation, bowel disease, injury and 
5 diseases/disorders associated with pathogens. 

hi another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a therapy for 
preventing the B cell proUferation and Ig secretion associated with autoimmune 
diseases such as idiopathic thrombocytopenic purpura, systemic lupus erythematosus 
1 0 and multiple sclerosis. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are xxsed as a inhibitor of B 
and/or T cell migration in endothelial cells. This activity disrupts tissue architecture 
or cognate responses and is useful, for example in disrupting immune responses, and ' 
15 blocking sepsis. 

•J 

In another specific embodiment, polypeptides, antibodies, polynucleotides ^ 
and/or agonists or antagonists of the present invention are used as a therapy for 

chronic hypergannutnaglobulinemia evident in such diseases as monoclonal I 
gammopathy of undetermined significance (MGUS), Waldenstrom's disease, related i 

20 idiopathic monoclonal gammopathies, and plasmacytomas. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention may be employed for instance 
to inhibit polypeptide chemotaxis and activation of macrophages and their precursors, 
and of neutrophils, basophils, B lymphocytes and some T-cell subsets, e.g., activated 

25 and CDS cytotoxic T cells and natural killer cells, in certain autoimmune and chronic 
inflammatory and infective diseases. Examples of autoimmune diseases are described 
herein and include multiple sclerosis, and insulin-dependent diabetes. 

The polypeptides, antibodies, polynucleotides and/or agonists or antagonists 
of the present invention may also be employed to treat idiopathic hyper-eosinophihc 

30 syndrome by, for example, preventing eosinophil production and migration. 
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In another specijBc embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used to enhance or inhibit 
complement mediated cell lysis. 

In another speciJBc embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used to enhance or inhibit 
antibody dependent cellular cytotoxicity. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention may also be employed for 
treating atherosclerosis, for example, by preventing monocyte infiltration in the artery 
wall. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention may be employed to treat adult 
respiratory distress syndrome (ARDS). 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention may be usefixl for stimulating 
wound and tissue repair, stimulating angiogenesis, and/or stimulating the repair of 
vascular or lymphatic diseases or disorders. Additionally, agonists and antagonists of 
the invention may be used to stimulate the regeneration of mucosal surfaces. 

In a specific embodiment, polynucleotides or polypeptides, and/or agonists 
thereof are used to diagnose, prognose, treat, and/or prevent a disorder characterized 
by primary or acquired immunodeficiency, deficient serum immunoglobulin 
production, recurrent infections, and/or immune system dysfunction. Moreover, 
polynucleotides or polypeptides, and/or agonists thereof may be used to treat or 
prevent infections of the joints, bones, skin, and/or parotid glands, blood-bome 
infections (e.g., sepsis, meningitis, septic arthritis, and/or osteomyelitis), autoinmiune 
diseases (e.g., those disclosed herein), inflammatory disorders, and malignancies, 
and/or any disease or disorder or condition associated with these infections, diseases, 
disorders and/or malignancies) including, but not limited to, CVID, other primary 
immune deficiencies, HIV disease, CLL, recurrent bronchitis, sinusitis, otitis media, 
conjunctivitis, pneumonia, hepatitis, meningitis, herpes zoster (e.g., severe herpes 
zoster), and/or Pneumocystis camii. Other diseases and disorders that may be 
prevented, diagnosed, prognosed, and/or treated with polynucleotides or 
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polypeptides, and/or agonists of the present invention include, but are not limited to, 
HIV infection, HTLV-BLV infection, lymphopenia, phagocyte bactericidal 
dysfunction anemia, thrombocytopenia, and hemoglobinuria. 

In another embodiment, polynucleotides, polypeptides, antibodies, and/or 
5 agonists or antagonists of the present invention are used to treat, and/or diagnose an 
individual having common variable immunodeficiency disease ("CVID"; also known 
as "acquired agammaglobulinemia" and "acquired hypogammaglobulinemia") or a 
subset of this disease. 

In a specific embodiment, polynucleotides, polypeptides, antibodies, and/or 

10 agonists or antagonists of the present invention may be used to diagnose, prognose, 
prevent, and/or treat cancers or neoplasms including immune cell or inmaune tissue- 
related cancers or neoplasms. Examples of cancers or neoplasms that may be 
prevented, diagnosed, or treated by polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention include, but are not limited to, acute 

15 myelogenous leukemia, chronic myelogenous leukemia, Hodgkin's disease, non- 
Hodgkin's lymphoma, acute lymphocytic anemia (ALL) Chronic lymphocyte 
leukemia, plasmacytomas, multiple myeloma, Burkitt's lymphoma, EBV-transformed 
diseases, and/or diseases and disorders described in the section entitled 
"Hyperproliferative Disorders" elsewhere herein. 

20 In another specific embodiment, polypeptides, antibodips, polynucleotides 

and/or agonists or antagonists of the present invention are used as a therapy for 
decreasing cellular proliferation of Large B-cell Lymphomas. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as a means of 

25 decreasing the involvement of B cells and Ig associated with Chronic Myelogenous 
Leukemia. 

In specific embodiments, the compositions of the invention are used as an 
agent to boost immunoresponsiveness among B cell immunodeficient individuals, 
such as, for example, an individual who has undergone a partial or complete 
30 splenectomy. 

Antagonists of the invention include, for example, binding and/or inhibitory 
antibodies, antisense nucleic acids, ribozymes or soluble forms of the polypeptides of 
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the present invention (e.g., Fc fusion protein; see, e.g.. Example 9). Agonists of the 
invention include, for example, binding or stimulatory antibodies, and soluble forms 
of the polypeptides (e.g., Fc fusion proteins; see, e.g.. Example 9). polypeptides, 
antibodies, polynucleotides and/or agonists or antagonists of the present invention 
5 may be employed in a composition with a pharmaceutically acceptable carrier, e.g., as 
described herein. 

In another embodiment, polypeptides, antibodies, polynucleotides and/or 
agonists or antagonists of the present invention are administered to an animal 
(including, but not Umited to, those listed above, and also including transgenic 

10 animals) iucapable of producing functional endogenous antibody molecules or having 
an otherwise compromised endogenous immune system, but which is capable of 
producing human immunoglobulin molecules by means of a reconstituted or partially 
reconstituted inmaune system from another animal (see, e.g., published PCT 
Application Nos. W098/24893, WO/9634096, WO/9633735, and WO/91 10741). 

15 Administration of polypeptides, antibodies, polynucleotides and/or agonists or 
antagonists of the present invention to such animals is useful for the generation of 
monoclonal antibodies against the polypeptides, antibodies, polynucleotides and/or 
agonists or antagonists of the present invention in an organ system Usted above. 



20 Blood-Related Disorders 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention may be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic (clot dissolving) activity. For example, by increasing 
hemostatic or thrombolytic activity, polynucleotides or polypeptides, and/or agonists 

25 or antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
deficiencies, hemophiha), blood platelet diseases, disorders, and/or conditions (e.g., 
thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Altematively, polynucleotides, polypeptides, antibodies, and/or agonists or 

30 antagonists of the present invention that can decrease hemostatic or thrombolytic 
activity could be used to inhibit or dissolve clotting. These molecules could be 
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important in the treatment or prevention of heart attacks (infarction), strokes, or 
scarring. 

In specific embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be used to prevent, diagnose, 
5 prognose, and/or treat thrombosis, arterial thrombosis, venous thrombosis, 

thromboembolism, puhnonary embolism, atherosclerosis, myocardial infarction, 
transient ischemic attack, unstable angina. In specific embodiments, the 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be used for the prevention of occulsion of saphenous grafts, for 

10 reducing the risk of periprocedural thrombosis as might accompany angioplasty 

procedures, for reducing the risk of stroke in patients with atrial fibrillation mcludmg 
nonrheumatic atrial fibrillation, for reducing the risk of embolism associated with 
mechanical heart valves and or mitral valves disease. Other uses for the 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 

15 present invention, include, but are not limited to, the prevention of occlusions in 
extrcoiporeal devices (e.g., intravascular canulas, vascular access shunts in 
hemodialysis patients, hemodialysis machines, and cardiopulmonary bypass 
machines). 

In another embodiment, a polypeptide of the invention, or polynucleotides, 
20 antibodies, agonists, or antagonists corresponding to that polypeptide, may be used to 
prevent, diagnose, prognose, and/or treat diseases and disorders of the blood and/or 
blood forming organs associated with the tissue(s) in which the polypeptide of the 
invention is expressed, including one, two, three, four, five, or more tissues disclosed 
in Table 1 , column 8 (Tissue Distribution Library Code). . 
25 The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 

of the present invention may be used to modulate hematopoietic activity (the 
formation of blood cells). For example, the polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention may be used to increase the 
quantity of all or subsets of blood cells, such as, for example, erythrocytes, 
30 lymphocytes (B or T cells), myeloid cells (e.g., basophils, eosinophils, neutrophils, 
mast cells, macrophages) and platelets. The abiUty to decrease the quantity of blood 
cells or subsets of blood cells may be useful in the prevention, detection, diagnosis 



wo 02/24721 PCT/USOl/00544 

196 

and/or treatment of anemias and lexikopexiias described below. Altematively, the 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be used to decrease the quantity of all or subsets of blood cells, 
such as, for example, erythrocytes, lymphocytes (B or T cells), myeloid cells (e.g., 
5 basophils, eosinophils, neutrophils, mast cells, macrophages) and platelets.. The 
ability to decrease the quantity of blood cells or subsets of blood cells may be usefiil 
in the prevention, detection, diagnosis and/or treatment of leukocytoses, such as, for 
example eosinophilia. 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 

10 of the present invention may be used to prevent, treat, or diagnose blood dyscrasia. 

Anemias are conditions in which the number of red blood cells or amount of 
hemoglobin (the protein that carries oxygen) in them is below normal. Anemia may 
be caused by excessive bleeding, decreased red blood cell production, or increased 
red blood cell destruction (hemolysis). The polynucleotides, polypeptides, antibodies, 

1 5 and/or agonists or antagonists of the present invention may be usefixl in treating, 
preventing, and/or diagnosing anemias. Anemias that may be treated prevented or 
diagnosed by the polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention include iron deficiency anemia, hypochromic 
anemia, microcytic anemia, chlorosis, hereditary siderob;astic anemia, idiopathic 

20 acquired sideroblastic anemia, red cell aplasia, megaloblastic anemia (e.g., pernicious 
anemia, (vitamin B12 deficiency) and folic acid deficiency anemia), aplastic anemia, 
hemolytic anemias (e.g., autoimmune helolytic anemia, microangiopathic hemolytic 
anemia, and paroxysmal noctumal hemoglobinuria). The polynucleotides, 
polypeptides, antibodies, and/or agonists or antagonists of the present invention may 

25 be usefiil in treating, preventing, and/or diagnosing anemias associated with diseases 
including but not limited to, anemias associated with systemic lupus erythematosus, 
cancers, lymphomas, chronic renal disease, and enlarged spleens. The 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be usefiil in treating, preventing, and/or diagnosing anemias 

30 arising from dmg treatments such as anemias associated with methyldopa, dapsone, 
and/or sulfadrugs. Additionally, rhe polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be usefiil in treating, preventing. 
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and/or diagnosing anemias associated with abnomal red blood cell architecture 
including but not limited to, hereditary spherocytosis, hereditary elhptocytosis, 
glucose-e-phosphate dehydrogenase dejficiency, and sickle cell anemia. 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
5 of the present invention may be useful in treating, preventing, and/or diagnosing 

hemoglobin abnormalities, (e.g., those associated with sickle cell anemia, hemoglobin 
C disease, hemoglobin S-C disease, and hemoglobin E disease). Additionally, the 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in diagnosing, prognosing, preventing, and/or treating 

1 0 thalassenndas, including, but not limited to major and minor forms of alpha- 
thalassemia and beta-thalassemia. 

In another embodiment, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful in diagnosing, 
prognosing, preventing, and/or treating bleeding disorders including, but not limited 

1 5 to, thrombocytopenia (e.g.,^idiopathic thrombocytopenic purpura, and thrombotic 
thrombocytopenic purpura). Von Willebrand's disease, hereditary platelet disorders 
(e.g., storage pool disease such a§ Chediak-Higashi and Hermansky-Pudlak 
syndromes, thromboxane A2 dysfunction, thromboasthenia, and Bemard-Soulier 
syndrome), hemolytic-uremic syndrome, hemophehas such as hemophelia A or Factor 

20 VII deficiency and Christmas disease or Factor DC deficiency. Hereditary 

Hemorhhagic Telangiectsia, also known as Rendu-Osler- Weber syndrome, allergic 
purpura (Henoch Schonlein puipura) and disseminated intravascular coagulation. 

The effect of the polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention on the clotting time of blood may be monitored 

25 using any of the clotting tests known in the art including, but not limited to, whole 
blood partial thromboplastin time (PTT), the activated partial thromboplastin time 
(aPTT), the activated clotting time (ACT), the recalcified activated clotting time, or 
the Lee- White Clotting time. 

Several diseases and a variety of drugs can cause platelet dysfunction. Thus, in 

30 a specific embodiment, the polynucleotides, polypeptides, antibodies, and/or agonists 
or antagonists of the present invention may be useful in diagnosing, prognosing, 
preventing, and/or treating acquired platelet dysfunction such as platelet dysfunction 
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accompanying kidney failure, leukemia, multiple myeloma, cirrhosis of the liver, and 
systemic lupus erj^ematosus as well as platelet dysfunction associated with dmg 
treatments, including treatment with aspirin, ticlopidine, nonsteroidal anti- 
inflammatory drugs (used for arthritis, pain, and sprains), and penicillin in high doses. 

In another embodiment, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful in diagnosing, 
prognosing, preventing, and/or treating diseases and disorders characterized by or 
associated with increased or decreased numbers of white blood cells. Leukopenia 
occurs when the number of white blood cells decreases below normal. Leukopenias 
include, but are not limited to, neutropenia and lymphocytopenia. An increase in the 
number of white blood cells compared to normal is known as leukocytosis. The body 
generates increased niraibers of white blood cells during infection. Thus, leukocytosis 
may simply be a normal physiological parameter that reflects infection. Altematively, 
leukocytosis may be an indicator of injury or other disease such as cancer. 
Leokocytoses, include but are not limited to, eosinophilia, and accumulations of 
macrophages. In specific embodiments, the polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention may be useful in 
diagnosing, prognosing, preventing, and/or treating leukopenia. In other specific 
embodiments, the polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention may be useful in diagnosing, prognosing, 
preventing, and/or treating leukocytosis. 

Leukopenia may be a generalized decreased in all types of white blood cells, 
or may be a specific depletion of particular types of white blood cells. Thus, in 
specific embodiments, the polynucleotides, polypeptides, antibodies, and/or agonists 
or antagonists of the present invention may be usefuldn diagnosing, prognosing, 
preventing, and/or treating decreases in neutrophil numbers, known as neutropenia. 
Neutropenias that may be diagnosed, prognosed, prevented, and/or treated by the 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention include, but are not limited to, infantile genetic agranulocytosis, 
familial neutropenia, cyclic neutropenia, neutropenias resulting firom or associated 
with dietary deficiencies (e.g., vitandn B 12 deficiency or folic acid deficiency), 
neutropenias resulting firom or associated with drug treatments (e.g., antibiotic 
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regimens such as penicillin treatment, sulfonamide treatment, anticoagulant treatment, 
anticonvulsant drugs, anti-tfayroid drugs, and cancer chemotherapy), and neutropenias 
resulting from increased neutrophil destruction that may occur in association with 
some bacterial or viral infections, allergic disorders, autoimmune diseases, conditions 
5 in which an individual has an enlarged spleen (e.g., Felty syndrome, malaria and 
sarcoidosis), and some drug treatment regimens. 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention may be useful in diagnosing, prognosing, preventing, and/or 
treating lymphocytopenias (decreased numbers of B and/or T lymphocytes), 

10 including, but not limited lymphocytopenias resulting from or associated with stress, 
drug treatments (e.g., drug treatment with corticosteroids, cancer chemotherapies, 
and/or radiation therapies), AIDS infection and/or other diseases such as, for example, 
cancer, rheumatoid arthritis, systemic lupus erythematosus, chronic infections, some 
viral infections and/or hereditary disorders (e.g., DiGeorge syndrome, Wiskott- 

15 Aldrich Syndome, severe combined immunodeficiency, ataxia telangiectsia). 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention may be usefiil in diagnosing, prognosing, preventing, and/or 
treating diseases and disorders associated with macrophage numbers and/or 
macrophage frinction including, but not limited to, Gaucher's disease, Niemann-Pick 

20 disease, Letterer-Siwe disease and Hand-SchuUer-Christian disease. 

In another embodiment, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful in diagnosing, 
prognosing, preventing, and/or treating diseases and disorders associated with 
eosinophil numbers and/or eosinophil function including, but not Umited to, 

25 idiopathic hypereosinophilic syndrome, eosinophiha-myalgia syndrome, and Hand- 
Schuller-Christian disease. 

In yet another embodiment, the polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention may be useful in diagnosing, 
prognosing, preventing, and/or treating leukemias and lymphomas including, but not 

30 limited to, acute lymphocytic (lymphpblastic) leukemia (ALL), acute myeloid 
(myelocytic, myelogenous, myeloblastic, or myelomonocytic) leukemia, chronic 
lymphocytic leukemia (e.g., B cell leukemias, T cell leukemias, Sezary syndrome, and 
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Hairy cell leukenia), chronic myelocytic (myeloid, myelogenous, or granulocytic) 
leukemia, Hodgkin's lymphoma, non-hodgkin's lymphoma, Buikitt's lymphoma, and 
mycosis fungoides. 

In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful in diagnosing, 
prognosing, preventing, and/or treating diseases and disorders of plasma cells 
including, but not limited to, plasma cell dyscrasias, monoclonal gammaopathies, 
monoclonal gammopathies of undetermined significance, multiple myeloma, 
macroglobulinemia, Waldenstrom's macroglobulinemia, cryoglobulinemia, and 
Raynaud's phenomenon. 

In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful in treating, preventing, 
and/or diagnosing myeloproliferative disorders, including but not limited to, 
polycythemia vera, relative polycythemia, secondary polycythemia, myelofibrosis, 
acute myelofibrosis, agnogenic myelod metaplasia, thrombocythemia, (including both 
primary and seconday thrombocythemia) and chronic myelocytic leukemia. 

In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be usefiil as a treatment prior to 
surgery, to increase blood cell production. 

In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful as an agent to enhance 
the migration, phagocytosis, superoxide production, antibody dependent cellular 
cj^otoxicity of neutrophils, eosionophils and macrophages. 

In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful as an agent to increase 
the number of stem cells in circulation prior to stem cells pheresis. In another specific 
embodiment, the polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention may be useful as an agent to increase the number 
of stem cells in circulation prior to platelet pheresis. 

In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful as an agent to increase 
cytokine production. 
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In other embodiments, the polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be useful in preventing, 
diagnosing, and/or treating primary hematopoietic disorders. 



5 Hvperproliferative Disorders 

In certain embodiments, polynucleotides or polypeptides, or agonists or 
antagonists of the present invention can be used to treat or detect hypeiproliferative 
disorders, including neoplasms. Polynucleotides or polypeptides, or agonists or 
antagonists of the present invention may inhibit the proUferation of the disorder 

10 through direct or indirect interactions. Altematively, Polynucleotides or polypeptides, 
or agonists or antagonists of the present invention may proliferate other cells which 
can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 
antigenic qualities of the hyperprohferative disorder or by proliferating, 

1 5 differentiating, or mobilizing T-cells, hyperproliferative disorders can be treated. 
This immune response may be increased by either enhancing an existing immxme 
response, or by initiating a new immune response. Alternatively, decreasing an 
immune response may also be a method of treating hyperproliferative disorders, such 
as a chemotherapeutic agent. 

20 Examples of hyperprohferative disorders that can be treated or detected by 

polynucleotides or polypeptides, or agonists or antagonists of the present invention 
include, but are not limited to neoplasms located in the: colon, abdomen, bone, breast, 
digestive system, liver, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, 
pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and 

25 peripheral), lymphatic system, pelvis, skin, soft tissue, spleen, thorax, and urogenital 
tract. 

Similarly, other hyperprohferative disorders can also be treated or detected by 
polynucleotides or polypeptides, or agonists or antagonists of the present invention. 
Examples of such hyperproliferative disorders include, but are not Umited to: Acute 
30 Childhood Lymphoblastic Leukemia, Acute Lymphoblastic Leukemia, Acute 

Lymphocytic Leukemia, Acute Myeloid Leukemia, Adrenocortical Carcinoma, Adult 
(Primary) Hepatocellular Cancer, Adult (Primary) Liver Cancer, Adult Acute 
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Lymphocytic Leukemia, Adult Acute Myeloid Leukemia, Adult Hodgkin's Disease, 
Adult Hodgkin's Lymphoma, Adult Lymphocytic Leukemia, Adult Non-Hodgkin's 
Lymphoma, Adult Primary Liver Cancer, Adult Soft Tissue Sarcoma, AIDS-Related 
Lymphoma, AIDS-Related Malignancies, Anal Cancer, Astrocytoma, Bile Duct 
5 Cancer, Bladder Cancer, Bone Cancer, Brain Stem Glioma, Brain Tumors, Breast 
Cancer, Cancer of the Renal Pelvis and Ureter, Central Nervous System (Primary) 
Lymphoma, Central Nervous System Lymphoma, Cerebellar Astrocytoma, Cerebral 
Astrocytoma, Cervical Cancer, Childhood (Primary) Hepatocellular Cancer, 
Childhood (Primary) Liver Cancer, Childhood Acute Lymphoblastic Leukemia, 
10 Childhood Acute Myeloid Leukemia, Childhood Brain Stem Glioma, Childhood 

* 

Cerebellar Astrocytoma, Childhood Cerebral Astrocytoma, Childhood Extracranial 
Germ Cell Tumors, Childhood Hodgjkin's Disease, Childhood Hodgkin's Lymphoma, 
Childhood Hypothalamic and Visual Pathway Glioma, Childhood Lymphoblastic 
Leukemia, Childhood MeduUoblastoma, Childhood Non-Hodgkin's Lymphoma, 

1 5 Childhood Pineal and Supratentorial Primitive Neuroectodermal Tumors, Childhood 
Primary Liver Cancer, Childhood Rhabdomyosarcoma, Childhood Soft Tissue 
Sarcoma, Childhood Visual Pathway and Hypothalamic Glioma, Chronic 
Lymphocytic Leukemia, Chronic Myelogenous Leukemia, Colon Cancer, Cutaneous 
T-Cell Lymphoma, Endocrine Pancreas Islet Cell Carcinoma, Endometrial Cancer, 

20 Ependymoma, Epithelial Cancer, Esophageal Cancer, Swing's Sarcoma and Related 
Tumors, Exocrine Pancreatic Cancer, Extracranial Germ Cell Tumor, Extragonadal 
Germ Cell Tumor, Extrahepatic Bile Duct Cancer, Eye Cancer, Female Breast 
Cancer, Gaucher' s Disease, Gallbladder Cancer, Gastric Cancer, Gastrointestinal 
Carcinoid Tumor, Gastrointestinal Tumors, Germ Cell Tumors, Gestational 

25 Trophoblastic Tumor, Hairy Cell Leukemia, Head and Neck Cancer, Hepatocellular 
Cancer, Hodgkin's Disease, Hodgkin's Lymphoma, Hypergammaglobulinemia, 
Hypopharyngeal Cancer, Intestinal Cancers, Intraocular Melanoma, Islet Cell 
Carcinoma, Islet Cell Pancreatic Cancer, Kaposi's Sarcoma, Kidney Cancer, 
Laryngeal Cancer, Lip and Oral Cavity Cancer, Liver Cancer, Lung Cancer, 

30 Lymphoproliferative Disorders, Macroglobulinemia, Male Breast Cancer, Malignant 
MesotheUoma, Malignant Thymoma, MeduUoblastoma, Melanoma, Mesothelioma, 
Metastatic Occult Primary Squamous Neck Cancer, Metastatic Primary Squamous 
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Neck Cancer, Metastatic Squamous Neck Cancer, Multiple Myeloma, Multiple 
Myeloma/Plasma Cell Neoplasm, Myelodysplastic Syndrome, Myelogenous 
Leukemia, Myeloid Leukemia, Myeloproliferative Disorders, Nasal Cavity and 
Paranasal Sinus Cancer, Nasopharyngeal Cancer, Neuroblastoma, Non-Hodgkin's 
5 Lymphoma During Pregnancy, Nonmelanoma Skin Cancer, Non-Small Cell Lung 
Cancer, OccuJt Primary Metastatic Squamous Neck Cancer, Oropharyngeal Cancer, 
Osteo-ZMalignant Fibrous Sarcoma, Osteosarcoma/Malignant Fibrous Histiocytoma, 
Osteosarcoma/Malignant Fibrous Histiocytoma of Bone, Ovarian Epithelial Cancer, 
Ovarian Germ Cell Tumor, Ovarian Low Malignant Potential Tumor, Pancreatic 

10 Cancer, Paraproteinemias, Puipura, Parathyroid Cancer, Penile Cancer, 

Pheochromocytoma, Pituitary Tumor, Plasma Cell Neoplasm/Multiple Myeloma, 
Primary Central Nervous System Lymphoma, Primary Liver Canca:, Prostate Cancer, 
Rectal Cancer, Renal Cell Cancer, Renal Pelvis and Ureter Cancer, Retinoblastoma, 
Rhabdomyosarcoma, Salivary Gland Cancer, Sarcoidosis Sarcomas, Sezary 

15 Syndrome, Skin Cancer, Small Cell Lung Cancer, Small Intestine Cancer, Soft Tissue 
Sarcoma, Squamous Neck Cancer, Stomach Cancer, Supratentorial Primitive 
Neuroectodermal and Pineal Tumors, T-Cell Lymphoma, Testicular Cancer, 
Thymoma, Thyroid Cancer, Transitional Cell Cancer of the Renal Pelvis and Ureter, 
Transitional Renal Pelvis and Ureter Cancer, Trophoblastic Tumors, Ureter and Renal 

20 Pelvis Cell Cancer, Urethral Cancer, Uterine Cancer, Uterine Sarcoma, Vaginal 
Cancer, Visual Pathway and Hypothalamic Glioma, Vulvar Cancer, Waldenstrom's 
Macroglobulinemia, Wilms' Tumor, and any other hyperproliferative disease, besides 
neoplasia, located in an organ system listed above. 

In another preferred embodiment, polynucleotides or polypeptides, or agonists 

25 or antagonists of the present invention are used to diagnose, prognose, prevent, and/or 
treat premalignant conditions and to prevent progression to a neoplastic or malignant 
state, including but not limited to those disorders described above. Such uses are 
indicated in conditions known or suspected of preceding progression to neoplasia or 
cancer, in particular, where non-neoplastic cell growth consisting of hyperplasia, 

30 metaplasia, or most particularly, dysplasia has occurred (for review of such abnormal 
growth conditions, see Robbins and Angell, 1976, Basic Pathology, 2d Ed., W. B. 
Saunders Co., Philadelphia, pp. 68-79.) 
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Hyperplasia is a fonn of controlled cell proliferation, involving an increase in 
cell number in a tissue or organ, without signiJBcant alteration in structure or function. 
Hyperplastic disorders which can be diagnosed, prognosed, prevented, and/or treated 
with compositions of the invention (including polynucleotides, polypeptides, agonists 
S or antagonists) include, but are not limited to, angiofollicidar mediastinal lymph node 
hyperplasia, angiolymphoid hyperplasia with eosinophilia, atypical melanocytic 
hyperplasia, basal cell hyperplasia, benign giant lymph node hyperplasia, cementum 
hyperplasia, congenital adrenal hyperplasia, congenital sebaceous hyperplasia, cystic 
hyperplasia, cystic hyperplasia of the breast, denture hyperplasia, ductal hyperplasia, 

10 endometrial hyperplasia, fibromuscular hyperplasia, focal epitheUal hyperplasia, 
gingival hyperplasia, inflammatory fibrous hyperplasia, inflammatory papillary 
hyperplasia, intravascular papillary endotheUal hyperplasia, nodular hyperplasia of 
prostate, nodular regenerative hyperplasia, pseudoepitheliomatous hyperplasia, 
senile sebaceous hyperplasia, and verrucous hyperplasia. 

15 Metaplasia is a form of controlled cell growth in which one type of adult or 

fully differentiated cell substitutes for another type of adult cell. Metaplastic disorders 
which can be diagnosed, prognosed, prevented, and/or treated with compositions of 
the invention (including polynucleotides, polypeptides, agonists or antagonists) 
include, but are not limited to, agnogenic myeloid metaplasia, apocrine metaplasia, 

20 atypical metaplasia, autoparenchymatous metaplasia, cormective tissue metaplasia, 
epithelial metaplasia, intestinal metaplasia, metaplastic anemia, metaplastic 
ossification, metaplastic polyps, myeloid metaplasia, primary myeloid metaplasia, 
secondary myeloid metaplasia, squamous metaplasia, squamous metaplasia of 
amnion, and symptomatic myeloid metaplasia. 

25 Dysplasia is frequently a forenmner of cancer, and is found mainly in the 

epithelia; it is the most disorderly form of non-neoplastic cell growth, involving a loss 
in individual cell uniformity and in the architectural orientation of cells. Dysplastic ■ 
cells often have abnormally large, deeply stained nuclei, and exhibit pleomorphism. 
Dysplasia characteristically occurs where there exists chronic irritation or 

30 inflammation, Dysplastic disorders which can be diagnosed, prognosed, prevented, 
and/or treated with compositions of the invention (including polynucleotides, 
polypeptides, agonists or antagonists) include, but are not limited to, anhidrotic 
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ectodennal dysplasia, anterofacial dysplasia, asphyxiating thoracic dysplasia, 
atriodigital dysplasia, bronchopulmonary dysplasia, cerebral dysplasia, cervical 
dysplasia, chondroectodermal dysplasia, cleidocranial dysplasia, congenital 
ectodermal dysplasia, craniodiaphysial dysplasia, craniocaipotarsal dysplasia, 
S craniometaphysial dysplasia, dentin dysplasia, diaphysial dysplasia, ectodennal 
dysplasia, enamel dysplasia, encephalo-ophthalmic dysplasia, dysplasia epiphysialis 
hemimelia, dysplasia epiphysialis multiplex, dysplasia epiphysialis punctata, 
epitheUal dysplasia, faciodigitogenital dysplasia, familial fibrous dysplasia of jaws, 
famiUal white folded dysplasia, fibromuscular dysplasia, fibrous dysplasia of bone, 

10 florid osseous dysplasia, hereditary renal-retinal dysplasia, hidrotic ectodermal 
dysplasia, hypohidrotic ectodennal dysplasia, lymphopenic thymic dysplasia, 
mammary dysplasia, mandibulofacial dysplasia, metaphysial dysplasia, Mondini 
dysplasia, monostotic fibrous dysplasia, mucoepithelial dysplasia, multiple epiphysial 
dysplasia, oculoaxmculovertebral dysplasia, oculodentodigital dysplasia, 

IS oculovertebral dysplasia, odontogenic dysplasia, ophthahnomandibulomelic 
dysplasia, periapical cemental dysplasia, polyostotic fibrous dysplasia, 
pseudoachondroplastic spondyloepiphysial dysplasia, retinal dysplasia, septo-optic 
dysplasia, spondyloepiphysial dysplasia, and ventriculoradial dysplasia. 

Additional pre-neoplastic disorders which can be diagnosed, prognosed, 

20 prevented, and/or treated with compositions of the invention (including 

polynucleotides, polypeptides, agonists or antagonists) include, but are not limited to, 
benign dysproliferative disorders (e.g., benign tumors, fibrocystic conditions, tissue 
hypertrophy, intestinal polyps, colon polyps, and esophageal dysplasia), leukoplakia, 
keratoses, Bowen's disease. Farmer's Skin, solar cheilitis, and solar keratosis. 

25 In another embodiment, a polypeptide of the invention, or polynucleotides, 

antibodies, agonists, or antagonists conesponding to that polypeptide, may be used to 
diagnose and/or prognose disorders associated with the tissue(s) in which the 
polypeptide of the invention is expressed, including one, two, three, four, five, or 
more tissues disclosed in Table 1, coluion 8 (Tissue Distribution Library Code). 

30 In another embodiment, polynucleotides, polypeptides, antibodies, and/or 

agonists or antagonists of the present invention conjugated to a toxin or a radioactive 
isotope, as described herein, may be used to treat cancers and neoplasms, including. 
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but not limited to those described herein. In a further preferred embodiment, 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of fee 
present invention conjugated to a toxin or a radioactive isotope, as described herein, 
may be used to treat acute myelogenous leukemia. 
5 Additionally, polynucleotides, polypeptides, and/or agonists or antagonists of 

fee invention may affect apoptosis, and therefore, would be useful in treating a 
number of diseases associated wife increased cell survival or the inhibition of 
apoptosis. For example, diseases associated wife increased cell survival or fee 
inhibition of apoptosis feat could be diagnosed, prognosed, prevented, and/or treated 

10 by polynucleotides, polypeptides, and/or agonists or antagonists of the invention, 
include cancers (such as folUcular lymphomas, carcinomas wife p53 mutations, and 
homione-dependent tumors, including, but not limited to colon cancer, cardiac 
tumors, pancreatic cancer, melanoma, retinoblastoma, glioblastoma, lung cancer, 
intestinal cancer, testicular cancer, stomach cancer, neuroblastoma, myxoma, myoma, 

15 lymphoma, endothehoma, osteoblastoma, osteoclastoma, osteosarcoma, 

chondrosarcoma, ad^oma, breast cancer, prostate cancer, Kaposi's sarcoma and 
ovarian cancer); autoimmime disorders such as, multiple sclerosis, Sjogren's 
syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's 
disease, polymyositis, systemic lupus erythematosus and immune-related 

20 glomerulonephritis and rheumatoid arthritis) and viral infections (such as herpes 

viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. 

In preferred embodiments, polynucleotides, polypeptides, and/or agonists or 
antagonists of fe.e invention are used to inhibit growfe, progression, and/or metastasis 

25 of cancers, in particular feose listed above. 

Additional diseases or conditions associated wife increased cell survival feat 
could be diagnosed, prognosed, prevented, and/or treated by polynucleotides, 
polypeptides, and/or agonists or antagonists of fee invention, include, but are not 
hmited to, progression, and/or metastases of malignancies and related disorders such 

30 as leukemia (including acute leukemias (e.g., acute lymphocytic leukemia, acute 
myelocytic lexikemia (including myeloblastic, promyelocytic, myelomonocytic, 
monocytic, and erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic 
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(granulocytic) leukemia and chronic lymphocytic leukemia)), polycythemia vera, 
lymphomas (e.g,, Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, 
Waldenstrom's macroglobulinemia, heavy chain disease, and solid tumors including, 
but not limited to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, 
5 liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, 

endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, 
mesothelioma, Swing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon 
carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, 
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland 

10 carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary 

adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic 
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, 
seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer, testicular tumor, 
lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, 

15 glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, 

pinealoma, emangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, 
melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be diagnosed, 
prognosed, prevented, and/or treated by polynucleotides, polypeptides, and/or 

20 agonists or antagonists of the invention, include ADDS; neurodegenerative disorders 
(such as Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, 
retinitis pigmentosa, cerebellar degeneration and brain tumor or prior associated 
disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 

25 polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) myelodysplastic syndromes (such as plastic anemia), graft 
V. host disease, ischemic injury (such as that caused by myocardial infarction, stroke 
and reperfusion injury), liver injury (e.g., hepatitis related liver injury, 
ischemia/reperfusion injury, cholestosis (bile duct injury) and liver cancer); toxin- 

30 induced liver disease (such as that caused by alcohol), septic shock, cachexia and 
anorexia. 
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Hyperproliferative diseases and/or disorders that could be diagnosed, 
prognosed, prevented, and/or treated by polynucleotides, polypeptides, and/or 
agonists or antagonists of the invention, include, but are not limited to, neoplasms 
located in the liver, abdomen, bone, breast, digestive system, pancreas, peritoneum, 
5 endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus, thyroid), 
eye, head and neck, nervous system (central and peripheral), lymphatic system, 
pelvis, skin, soft tissue, spleen, thorax, and urogenital tract. 

Similarly, other hyperproliferative disorders can also be diagnosed, prognosed, 
prevented, and/or treated by polynucleotides, polypeptides, and/or agonists or 

10 antagonists of the invention. Examples of such hyperproliferative disorders include, 
but are not limited to: hypergammaglobulinemia, lymphoproliferative disorders, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
macroglobulinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

1 5 Another preferred embodiment utilizes polynucleotides of the present 

invention to inhibit aberrant cellular division, by gene therapy using the present 
invention, and/or protein fusions or fragments thereof 

Thus, the present invention provides a method for treating cell proliferative 
disorders by inserting into an abnormally proliferating cell a polynucleotide of the 

20 present invention, wherein said polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating 
cell-proliferative disorders in individuals comprising administration of one or more 
active gene copies of the present invention to an abnormally proliferating cell or cells. 
In a preferred embodiment, polynucleotides of the present invention is a DNA 

25 construct comprising a recombinant expression vector effective in expressing a DNA 
sequence encoding said polynucleotides. In another preferred embodiment of the 
present invention, the DNA construct encoding the poynucleotides of the present 
invention is inserted into cells to be treated utilizing a retrovirus, or more preferably 
an adenoviral vector (See G J. Nabel, et. al., PNAS 1999 96: 324-326, which is 

30 hereby incorporated by reference). In a most preferred embodiment, the viral vector 
is defective and will not transform non-proUferating cells, only proliferating cells. 
Moreover, in a preferred embodmient, the polynucleotides of the present invention 
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inserted into proliferating cells either alone, or in combination with or fused to other 
polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, 
specific small molecule, chemical, or drug administration, etc.), which acts upon the 
promoter upstream of said polynucleotides to induce expression of the encoded 
protein product. As such the beneficial therapeutic affect of the present invention 
may be expressly modulated (i.e. to increase, decrease, or inhibit expression of the 
present invention) based upon said extemal stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of spUcing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destraction of the protein, or the inhibition of the 
normal function of the protein. 

For local administration to abnormally prohferating cells, polynucleotides of 
the present mvention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as Uposomes, lipofectin, or as naked polynucleotides, or any 
Other method described throughout the specification. The polynucleotide of the 
present invration may be delivered by known gene delivery systems such as, but not 
hmited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally prohferating 
and spare non-dividing cells, it is preferable to utihze a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skiU in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. UtiUzing such a retroviral deUvery system for 
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polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
5 of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 

10 which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 

1 5 polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 

20 tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating one or more of the described 

25 disorders. Methods for producing anti-polypeptides and anti-polynucleotide 

antibodies polyclonal and monoclonal antibodies are described in detail elsewhere 
herein. Such antibodies may be provided in pharmaceutically acceptable 
compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 

30 be used therapeutically includes binding polynucleotides or polypeptides of the 

present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC), Some 
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of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 
5 In particular, the antibodies, fragments and derivatives of the present invention 

are useful for treating a subject having or developing cell proliferative and/or 
differentiation disorders as described herein. Such treatment comprises administering 
a single or multiple doses of the antibody, or a fragment, derivative, or a conjugate 
thereof. 

10 The antibodies of this invention may be advantageously utilized in 

combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors, for example., which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 

15 neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragements 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides, including fragements 

20 thereof. Preferred binding affinities include those with a dissociation constant or Kd 
less tiian 5X10"^ 10"H 5X10"X lO'X SXIO^^M, lO'^M, SXIO^X lO'V 
5X10'^ V IQ-^^M, SXIO^^^M, 10-^^M, SXIG'^^M, lO'^^M, SXIO'^X lO'^^M, 5X10' 
^^M, IQ-^X SXIO^^X and lO'^^M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 

25 angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 

30 Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectiy (See Witte L, et al.. 
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Cancer Metastasis Rev. 17(2):155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting prohferative cells or tissues through the induction 
5 of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor-1 and -2 (See Schulze-Osthoff K, et.al., 

10 Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 

15 or adjuviants, such as apoptonin, galectins, thioredoxins, anti-inflannmatory proteins 
(See for example, Mutat Res 400(l-2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 1 M 12:23-34 (1998), J Mol Med.76(6):402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 

20 Polypeptides, including protein fusions to, or fragments thereof, of the present 

invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 

25 integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 

30 containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
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antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention 
5 are useful in enhancing the immunogenicity and/or antigenicity of proliferating cells 
or tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the inraiune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the inwiune response (e.g. chemokines), to said antigens and immunogens. 

10 

Renal Disorders 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention, may be used to treat, prevent, diagnose, and/or prognose disorders 
of the renal system. Renal disorders which can be diagnosed, prognosed, prevented, 

1 5 . and/or treated with compositions of the invention include, but are not limited to, 
kidney failure, nephritis, blood vessel disorders of kidney, metabolic and congenital 
kidney disorders, urinary disorders of the kidney, autoimmune disorders, sclerosis and 
necrosis, electrolyte imbalance, and kidney cancers. 

Kidney diseases which can be diagnosed, prognosed, prevented, and/or treated 

20 with compositions of the invention include, but are not limited to, acute kidney 

failure, chronic kidney failure, atheroembolic renal failure, end-stage renal disease, 
inflammatory diseases of the kidney (e.g., acute glomerulonephritis, postinfectious 
glomerulonephritis, rapidly progressive glomerulonephritis, nephrotic syndrome, 
membranous glomerulonephritis, familial nephrotic syndrome, membranoproliferative 

25 glomemlonephritis I and n, mesangial proliferative glomerulonephritis, chronic 
glomerulonephritis, acute tubulointerstitial nephritis, chronic tubulointerstitial 
nephritis, acute post-streptococcal glomerulonephritis (PSGN), pyelonephritis, lupus 
nephritis, chronic nephritis, interstitial nephritis, and post-streptococcal 
glomerulonephritis), blood vessel disorders of the kidneys (e.g., kidney infarction, 

30 atheroembolic kidney disease, cortical necrosis, malignant nephrosclerosis, renal vein 
thrombosis, renal undeiperfiision, renal retinopathy, renal ischemia-reperfusion, renal 



« 
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artery embolism, and renal artery stenosis), and kidney disorders resulting form 
urinary tract disease (e.g., pyelonephritis, hydronephrosis, urolithiasis (renal lithiasis, 
nephrolithiasis), reflux nephropathy, urinary tract infections, urinary retention, and 
acute or chronic unilateral obstructive uropathy.) 

In addition, compositions of the invention can be used to diagnose, prognose, 
prevent, and/or treat metabolic and congenital disorders of the kidney (e.g., uremia, 
renal amyloidosis, renal osteodystrophy, renal tubular acidosis, renal glycosuria, 
nephrogenic diabetes insipidus, cystinuria, Fanconi's syndrome, renal fibrocystic 
osteosis (renal rickets), Hartnup disease, Bartter's syndrome, Liddle's syndrome, 
polycystic kidney disease, medullary cystic disease, medullary sponge kidney, 
Alport's syndrome, nail-patella syndrome, congenital nephrotic syndrome, CRUSH 
syndrome, horseshoe kidney, diabetic nephropathy, nephrogenic diabetes insipidus, 
analgesic nephropathy, kidney stones, and membranous nephropathy), and 
autoimmune disorders of the kidney (e.g., systemic lupus erythematosus (SLE), 
Goodpasture syndrome, IgA nephropathy, and IgM mesangial proliferative 
glomerulonephritis). 

Compositions of the invention can also be used to diagnose, prognose, 
prevent, and/or treat sclerotic or necrotic disorders of the kidney (e.g., 
glomerulosclerosis, diabetic nephropathy, focal segmental glomerulosclerosis 
(FSGS), necrotizing glomerulonephritis, and renal papillary necrosis), cancers of the 
kidney (e.g., nephroma, hypernephroma, nephroblastoma, renal cell cancer, 
transitional cell cancer, renal adenocarcinoma, squamous cell cancer, and Wilm's 
tumor), and electrolyte imbalances (e.g., nephrocalcinosis, pyuria, edema, 
hydronephritis, proteinuria, hyponatremia, hypematremia, hypokalemia, 
hyperkalemia, hypocalcemia, hypercalcemia, hypophosphatemia, and 
hyperphosphatemia). 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical apphcations during surgery, aerosol delivery. Such methods are known in the 
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art. Polypeptides may be administered as part of a Therapeutic, described in more 
detail below. Methods of delivering polynucleotides are described in more detail 
herein. 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention, may be used to treat, prevent, diagnose, and/or prognose cardiovascular 
disorders, including, but not limited to, peripheral artery disease, such as limb 
ischemia. 

Cardiovascular disorders include, but are not limited to, cardiovascular 
abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include, but are not limited to, aortic 
coarctation, cor triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, 
patent ductus arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left 
heart syndrome, levocardia, tetralogy of fallot, transposition of great vessels, double 
outlet right ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal 
defects, such as aortopuhnonary septal defect, endocardial cushion defects, 
Lutembacher's Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular disorders also include, but are not limited to, heart disease, 
such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac output, 
cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac arrest, 
congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, cardiac 
edema, heart hypertrophy, congestive cardiomyopathy, left ventricular hypertrophy, 
right ventricular hypertrophy, post-infarction heart rupture, ventricular septal rupture, 
heart valve diseases, myocardial diseases, myocardial ischemia, pericardial effusion, 
pericarditis (including constrictive and tuberculous), pneumopericardium, 
postpericardiotomy syndrome, puhnonary heart disease, rheumatic heart disease, 
ventricular dysfimction, hyperemia, cardiovascular pregnancy complications, Scimitar 
Syndrome, cardiovascular syphilis, and cardiovascular tuberculosis. 

Arrhythmias include, but are not Hmited to, sinus arrhythmia, atrial 

r 

fibrillation, atrial flutter, bradycardia, extrasystole, Adams-Stokes Syndrome, bimdle- 
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branch block, sinoatrial block, long QT syndrome, parasystole, Lown-Ganong-Levine 
Syndrome, Mahaim-type pre-excitation syndrome, Wolff-Parkinson-White syndrome, 
sick sinus syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
5 rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve diseases include, but are not Umited to, aortic valve insufficiency, 
aortic valve stenosis, hear murmurs, aortic valve prolapse, mitral valve prolapse, 
10 tricuspid valve prolapse, mitral valve insufficiency, mitral valve stenosis, puhnonary 
atresia, pulmonary valve insufficiency, puhnonary valve stenosis, tricuspid atresia, 
tricuspid valve insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include, but are not limited to, alcoholic cardiomyopathy, 
congestive cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular 
15 stenosis, puhnonary subvalvular stenosis, restrictive cardiomyopathy, Chagas 
cardiomyopathy, endocardial fibroelastosis, endomyocardial fibrosis, Keams 
Syndrome, myocardial reperfiision injury, and myocarditis. 

Myocardial ischemias include, but are not limited to, coronary disease, such as 
angiiia pectoris, coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, 
20 coronary vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
25 diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular disorders, diabetic 
angiopathies, diabetic retinopathy, emboUsms, thrombosis, erythromelalgia, 
hemorrhoids, hepatic veno-occlusive disease, hypertension, hypotension, ischemia, 
peripheral vascular diseases, phlebitis, pulmonary veno-occlusive disease, Raynaud's 
disease, CREST syndrome, retinal vein occlusion. Scimitar syndrome, superior vena 
30 cava syndrome, telangiectasia, atacia telangiectasia, hereditary hemorrhagic 
telangiectasia, varicocele, varicose veins, varicose ulcer, vascuhtis, and venous 
insufficiency. 
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Aneurysms include, but are not limited to, dissecting aneurysms, false 
aneurysms, infected aneurysms, mptured aneurysms, aortic aneurysms, cerebral 
aneurysms, coronary aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include, but are not limited to, arteriosclesosis, 
intermittent claudication, carotid stenosis, fibromuscular dysplasias, mesenteric 
vascular occlusion, Moyamoya disease, renal artery obstruction, retinal artery 
occlusion, and thromboangiitis obliterans. 

Cerebrovascular disorders include, but are not limited to, carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxlmoid hemorrhage, cerebral infarction, cerebral ischemia 
(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

EmboUsms include, but are not limited to, air embolisms, amniotic fluid 
embohsms, cholesterol embolisms, blue toe syndrome, fat embolisms, pulmonary 
embolisms, and thromoboemboUsms. Thrombosis include, but are not limited to, 
coronary thrombosis, hepatic vein thrombosis, retinal vein occlusion, carotid artery 
thrombosis, sinus thrombosis, Wallenberg's syndrome, and thrombophlebitis. 

Ischemic disorders include, but are not limited to, cerebral ischemia, ischemic 
colitis, compartment syndromes, anterior compartment syndrome, myocardial 
ischemia, reperfusion injuries, and peripheral limb ischemia. Vasculitis includes, but 
is not limited to, aortitis, arteritis, Behcet's Syndrome, Churg-Strauss Syndrome, 
mucocutaneous lymph node syndrome, thromboangiitis obHterans, hypersensitivity 
vasculitis, Schoenlein-Henoch purpura, allergic cutaneous vasculitis, and Wegener's 
granulomatosis. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, bioUstic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
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topical applications during siirgery, aerosol delivery. Such methods are known in the 
art. Polypeptides may be administered as part of a Therapeutic, described in more 
detail below. Methods of delivering polynucleotides are described in more detail 
herein. 

5 

Respiratory Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be used to treat, prevent, diagnose, and/or prognose diseases and/or 
disorders of the respiratory system. 

10 Diseases and disorders of the respiratory system include, but are not limited 

to, nasal vestibulitis, nonallergic rhinitis (e.g., acute rhinitis, chronic rhinitis, atrophic 
rhinitis, vasomotor rhinitis), nasal polyps, and sinusitis, juvenile angiofibromas, 
cancer of the nose and juvenile papillomas, vocal cord polyps, nodules (singer's 
nodules), contact ulcers, vocal cord paralysis, laryngoceles, pharyngitis (e.g., viral and 

1 5 bacterial), tonsillitis, tonsillar cellulitis, parapharyngeal abscess, laryngitis, 

laryngoceles, and throat cancers (e.g., cancer of the nasopharynx, tonsil cancer, larynx 
cancer), lung cancer (e.g., squamous cell carcinoma, small cell (oat cell) carcinoma, 
large cell carcinoma, and adenocarcinoma), allergic disorders (eosinophihc 
pneumonia, hypersensitivity pneumonitis (e.g., extrinsic allergic alveolitis, allergic 

20 interstitial pneumonitis, organic dust pneumoconiosis, allergic bronchopuhnonary 
aspergillosis, asthma, Wegener's granulomatosis (granulomatous vasculitis), 
Goodpasture's syndrome)), pneumonia (e.g., bacterial pneumonia (e.g.. Streptococcus 
pneumoniae (pneumoncoccal pneumonia), Staphylococcus aureus (staphylococcal . 
pneumonia). Gram-negative bacterial pneumonia (caused by, e.g., Klebsiella and 

25 Pseudomas spp.\ Mycoplasma pneumoniae pneumonia. Hemophilus influenzae 

pneumonia, Legionella pneumophila (Legionnaires' disease), and Chlamydia psittaci 
(Psittacosis)), and viral pneumonia (e.g., influenza, chickenpox (varicella). 

Additional diseases and disorders of the respiratory system include, but are not 
limited to bronchiolitis, polio (poliomyelitis), croup, respiratory syncytial viral 

30 infection, mumps, erythema infectiosum (fifth disease), roseola infantum, progressive 
rabella panencephalitis, german measles, and subacute sclerosing panencephalitis), 
fungal pnexmionia (e.g.. Histoplasmosis, Coccidioidomycosis, Blastomycosis, fungal 
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infections in people with severely suppressed immune systems (e.g., cryptococcosis, 
caused by Cryptococcus neoformans; aspergillosis, caused by Aspergillus spp,; 
candidiasis, caused by Candida; and mucormycosis)), Pneumocystis carinii 
(Pneumocystis pneumonia), atypical pneumonias (e.g.. Mycoplasma and Chlamydia 
5 spp.), opportunistic infection pneumonia, nosocomial pneumonia, chemical 
pneumonitis, and aspiration pneumonia, pleural disorders (e.g., pleurisy, pleural 
effusion, and pneumothorax (e.g., simple spontaneous pneumothorax, comphcated 
spontaneous pneumothorax, tension pneumothorax)), obstructive airway diseases 
(e.g., asthma, chronic obstructive pulmonary disease (COPD), emphysema, chronic or 

10 acute bronchitis), occupational lung diseases (e.g., silicosis, black lung (coal workers* 
pneumoconiosis), asbestosis, berylliosis, occupational asthsma, byssinosis, and 
benign pneumoconioses). Infiltrative Lung Disease (e.g., pulmonary fibrosis (e.g., 
fibrosing alveolitis, usual interstitial pneumonia), idiopathic pulmonary fibrosis, 
desquamative interstitial pneumonia, lymphoid interstitial pneumonia, histiocytosis X 

15 (e.g., Letterer-Siwe disease, Hand-Schiiller-Christian disease, eosinophilic 

granuloma), idiopathic pulmonary hemosiderosis, sarcoidosis and pulmonary alveolar 
proteinosis). Acute respiratory distress syndrome (also called, e.g., adult respiratory 
distress syndrome), edema, pulmonary embolism, bronchitis (e.g., viral, bacterial), 
bronchiectasis, atelectasis, lung abscess (caused by, e.g.. Staphylococcus aureus or 

20 Legionella pneumophila)^ and cystic fibrosis. 



Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
25 Rastinejad et al, Cell 55:345-355 (1989). In those rare instances in which 

neovascularization occurs under normal physiological conditions, such as woimd 
healing, organ regeneration, embryonic development, and female reproductive 

4 

processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
30 solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
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including solid tumor growth and metastases, arthritis, some types of eye disorders, 
and psoriasis. See, e.g., reviews by Moses et aL, Biotech. P:630-634 (1991); Folkman 
et al, N. Engl J. Med, 555:1757-1763 (1995); Auerbach et aU Microvasc. Res. 
2P:401-41 1 (1985); Folkman, Advances in Cancer Research, eds. Klein and 
5 Weinhouse, Academic Press, New York, pp. 175-203 (1985); Patz, Am. J. 

Opthalmol P4:715-743 (1982); and Folkman et al, Science 227:719-725 (1983). In a 
nxmiber of pathological conditions, the process of angiogenesis contributes to the 
disease state. For example, significant data have accumulated which suggest that the 
growth of solid tumors is dependent on angiogenesis. Folkman and Klagsbrun, 

10 Sciefice 235:442-447 (1987). 

The present invention provides for treatment of diseases or disorders 
associated with neovascularization by administration of the polynucleotides and/or 
polypeptides of the invention, as well as agonists or antagonists of the present 
invention. Malignant and metastatic conditions which can be treated with the 

15 polynucleotides and polypeptides, or agonists or antagonists of the invention include, 
but are not limited to, malignancies, solid tumors, and cancers described herein and 
otherwise known in the art (for a review of such disorders, see Fishman et ai, 
Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the present 
invention provides a method of treating an angiogenesis-related disease and/or 

20 disorder, comprising administering to an individual in need thereof a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist of the 
invention. For example, polynucleotides, polypeptides, antagonists and/or agonists 
may be utilized in a variety of additional methods in order to therapeutically treat a 
cancer or tumor. Cancers which may be treated with polynucleotides, polypeptides, 

25 antagonists and/or agonists include, but are not limited to sohd tumors, including 
prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, 
parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, bladder, 
thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; Kaposi's 
sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; advanced 

30 malignancies; and blood bom tumors such as leukemias. For example, 

polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat cancers such as skm cancer, head and neck tumors, breast tumors, and 
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Kaposi^s sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
5 may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 

10 treating other disorders, besides cancers, which involve angiogenesis. These 

disorders include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic nexiromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, comeal graft rejection, neovascular 

15 glaucoma, retrolental fibroplasia, mbeosis, retinoblastoma, uvietis and Pterygia 

(abnormal blood vessel growth) of the eye; rheimiatoid arttuitis; psoriasis; delayed . 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 

20 ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophihac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 
for treating hypertrophic scars and keloids, comprising the step of administering a 

25 polynucleotide, polypeptide, antagonist and/or agonist of the invention to a 
hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists of the invention are directly injected into a 
hypertrophic scar or keloid, in order to prev^t the progression of these lesions. This 

30 therapy is of particular value in the prophylactic treatment of conditions which are 
known to resuh in the development of hypertrophic scars and keloids (e.g., bums), 
and is preferably initiated after the proHferative phase has had time to progress 
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(approximately 14 days after the initial injury), but before hypertrophic scar or keloid 
development. As noted above, the present invention also provides methods for 
treating neo vascular diseases of the eye, including for example, comeal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 
5 retrolental fibroplasia and macular degeneration. 

Moreover, Ocular disorders associated with neovascularization which can be 
treated with the polynucleotides and polypeptides of the present invention (including 
agonists and/or antagonists) include, but are not limited to: neovascular glaucoma, 
diabetic retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of 

10 prematurity macular degeneration, comeal graft neovascularization, as well as other 
eye inflammatory diseases, ocular tumors and diseases associated with choroidal or 
iris neovascularization. See, e.g., reviews by Waltman et al. Am. J. Ophthal 85:704- 
710 (1978) and Gartner a/., Surv. Ophthal 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for 

1 5 treating neovascular diseases of the eye such as comeal neovascularization (including 
comeal graft neovascularization), comprising the step of administering to a patient a 
therapeutically effective amount of a compoxmd (as described above) to the cornea, 
such that the formation of blood vessels is inhibited. Briefly, the cornea is a tissue 
which normally lacks blood vessels. In certain pathological conditions however, 

20 capillaries may extend into the cornea firom the pericorneal vascular plexus of the 

limbus. When the cornea becomes vascularized, it also becomes clouded, resulting in 
a decline in the patient's visual acuity. Visual loss may become complete if the 
cornea completely opacitates. A wide variety of disorders can result in comeal 
neovascularization, including for example, comeal infections (e.g., trachoma, herpes 

25 simplex keratitis, leishmaniasis and onchocerciasis), immxmological processes (e.g., 
graft rejection and Stevens- Johnson's syndrome), alkali bums, trauma, inflammation 
(of any cause), toxic and nutritional deficiency states, and as a complication of 
wearing contact lenses. 

Within particularly preferred embodiments of the invention, may be prepared 

30 for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 



wo 02/24721 



PCT/USOl/00544 



223 

administered several times daily. Alternatively, anti-angiogenic compositions, 
prepared as described above, may also be adnadnistered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to comea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical bums). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
directly into the comeal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic comeal injection to "protect" the 
cornea from the advancing blood vessels. This method may also be utilized shortly 
after a comeal insult in order to prophylactically prevent comeal neovascularization. 
In this situation the material could be injected in the perilimbic cornea interspersed 
between the comeal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating neovascular glaucoma, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or 
agonist to the eye, such that the formation of blood vessels is inhibited. In one 
embodiment, the compound may be administered topically to the eye in order to treat 
early forms of neovascular glaucoma. Within other embodiments, the compound may 
be implanted by injection into the region of the anterior chamber angle. Within other 
embodiments, the compound may also be placed in any location such that the 
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compound is continuously released into the aqueous humor. Within another aspect of 
the present invention, methods are provided for treating proliferative diabetic 
retinopathy, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the 
5 eyes, such that the formation of blood vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 

« 

diabetic retinopathy may be treated by injection into the aqueous himior or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 

10 be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating retrolental fibroplasia, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or 
agonist to the eye, such that the formation of blood vessels is inhibited. The 

1 5 compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 

Additionally, disorders which can be treated with the polynucleotides, 
polypeptides, agonists and/or agonists include, but are not limited to, hemangioma, 
arthritis, psoriasis, angiofibroma, atherosclerotic plaques, delayed wound healing, 

20 granulations, hemophilic joints, hypertrophic scars, nonunion firactures, Osier- Weber 
syndrome, pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, disorders and/or states, which can be treated, prevented, diagnosed, 
and/or prognosed with the the polynucleotides, polypeptides, agonists and/or agonists 
of the invention include, but are not limited to, sohd tumors, blood bom tumors such 

25 as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for example 
hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rabeosis, retinoblastoma, and 

30 uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 

hypertrophic scars (keloids), nonimion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals. 
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arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures m order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or fihn) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surroimding tissues fi"om malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 
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Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
5 site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Altematively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 

10 preferred embodiments of the invention, the anti-angiogenic compoxmds are applied 
after hepatic resections for mahgnancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 
agonists and/or agonists may be administered to the resection margin of a wide 
variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 

15 example, within one embodiment of the invention, anti-angiogenic compoimds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may also be administered along with other anti-angiogenic factors. 

20 Representative examples of other anti-angiogenic factors include: Anti-Invasive 

Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the Ughter "d 
group" transition metals. 

25 Lighter "d group" transition metals include, for example, vanadium, 

molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 
Representative examples of vanadixmi complexes include oxo vanadium 

30 complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
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complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenxmi complexes also include 
0X0 complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
5 oxide complexes. Suitable tungstate complexes include anamonium tungstate, 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenimi oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 

10 hydrates, sodimn molybdate and its hydrates, and potassium molybdate and its 

hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived jfrom, for example, glycerol, tartaric acid, and 

1 5 sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
(Murata et al,. Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

. 20 Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 
3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 
4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

25 Interferons; 2 Macroglobulin-serum; ChDVIP-3 (Pavloff et al., J. Bio, Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al„ Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 
(Ingber et al.. Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 
Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticoUagenase-serum; 

30 alpha2-antiplasmin (Hohnes et al., J. Biol. Chem. 262(4): 1659- 1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl"4- 
chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312- 
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316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 
and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 
5 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated, prevented, diagnosed, and/or prognosed using polynucleotides 
or polypeptides, as well as antagonists or agonists of the present invention, include 
cancers (such as folUcular lymphomas, carcinomas with p53 mutations, and honnone- 
dqpendent tumors, including, but not limited to colon cancer, cardiac tumors, 

10 pancreatic cancer, melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal 
cancer, testicular cancer, stomach cancer, neuroblastoma, myxoma, myoma, 
lymphoma, endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, 
chondrosarcoma, adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and 
ovarian cancer); autoimmune disorders (such as, multiple sclerosis, Sjogren's 

15 syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's 
disease, polymyositis, systemic lupus erythematosus and immune-related 
^omerulonephritis and rheumatoid arthritis) and viral infections (such as herpes 
viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. 

20 In preferred embodiments, polynucleotides, polypeptides, and/or antagonists 

of the invention are used to inhibit growth, progression, and/or metasis of cancers, in 
particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated or detected by polynucleotides or polypeptides, or agonists or 

25 antagonists of the present invention include, but are not linaited to, progression, and/or 
metastases of mahgnancies and related disorders such as leukemia (including acute 
leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia (including 
myeloblastic, promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and 
chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic 

30 lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., Hodgjdn's disease and 
non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy 
chain disease, and sohd tumors including, but not limited to, sarcomas and 
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carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, 
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Swing's txmaor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epitheUal carcinoma, ghoma, astrocytoma, meduUoblastoma, 
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroghoma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
diagnosed, and/or prognesed using polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, include, but are not Umited to, AIDS; 
neurodegenerative disorders (such as Alzheimer's disease, Parkinson's disease. 
Amyotrophic lateral sclerosis, Retinitis pigmentosa. Cerebellar degeneration and 
brain tumor or prior associated disease); autoimmune disorders (such as, multiple 
sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune- 
related glomerulonephritis and rheumatoid arthritis) myelodysplastic syndromes (such 
as aplastic anemia), graft v. host disease, ischemic injury (such as that caused by 
myocardial infarction, stroke and reperfiision injury), liver injury (e.g., hepatitis 
related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) and 
liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utihzing polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, for therapeutic puiposes, for example, to 
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Stimulate epithelial cell proliferation and basal keratinocytes for the purpose of wound 
healing, and to stimulate hair folUcle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, may be clinically useful in stimulating wound healing including surgical 
5 wounds, excisional wounds, deep wounds involving damage of the dermis and 
epideraiis, eye tissue wounds, dental tissue wounds, oral cavity wounds, diabetic 
ulcers, dermal ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, bums 
resulting from heat exposure or chemicals, and other abnormal wound healing 
conditions such as uremia, malnutrition, vitamin deficiencies and complications 

10 associated with systemic treatment with steroids, radiation therapy and antineoplastic 
drugs and antimetabolites. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used to promote dermal reestabhshment 
subsequent to dermal loss 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 

15 present invention, could be used to increase the adherence of skin grafts to a wound 
bed and to stimulate re-epithelialization from the wound bed. The following are types 
of grafts that polynucleotides or polypeptides, agonists or antagonists of the present 
invention, could be used to increase adherence to a woxmd bed: autografts, artificial 
skin, allografts, autodennic graft, autoq)dermic grafts, avacular grafts, Blair-Brown 

20 grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, fiiU thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, OUier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, spHt skin 
graft, thick split graft. Polynucleotides or polypeptides, as well as agonists or 

25 antagonists of the present invention, can be used to promote skin strength and to 
improve the appearance of aged skin. 

It is believed that polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, will also produce changes in hepatocyte 
prohferation, and epithelial cell prohferation in the lung, breast, pancreas, stomach, 

30 small intestine, and large intestine. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, could promote proliferation of 
epithelial cells such as sebocytes, hair foUicles, hepatocytes, type n pneumocytes, 
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mucin-producing goblet cells, and other epithelial cells and their progenitors 
contained within the skin, lung, liver, and gastrointestinal tract. Polynucleotides or 
polypeptides, agonists or antagonists of the present invention, may promote 
proliferation of endothelial cells, keratinocytes, and basal keratinocytes. 
5 Polynucleotides or polypeptides, as well as agonists or antagonists of the 

present invention, could also be used to reduce the side effects of gut toxicity that 
result from radiation, chemotherapy treatments or viral infections. Polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention, may have a 
cytoprotective effect on the small intestine mucosa. Polynucleotides or polypeptides, 

10 as well as agonists or antagonists of the present invention, may also stimulate healing 
of mucositis (mouth ulcers) that result from chemotherapy and viral infections. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could fiirther be used in fall regeneration of skin in fall and partial 
thickness skin defects, including bums, (i.e., repopulation of hair follicles, sweat 

15 glands, and sebaceous glands), treatment of other skin defects such as psoriasis. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could be used to treat epidermolysis bullosa, a defect in adherence of the 
epidermis to the underlying dermis which results in frequent, open and painfal blisters 
by accelerating reepithelialization of these lesions. Polynucleotides or polypeptides, 

20 as well as agonists or antagonists of the present invention, could also be used to treat 
gastric and doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflanmiatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal sm*face of the small or large 

25 intestine, respectively. Thus, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used to promote the resurfacing of the 
mucosal surface to aid more rapid healing and to prevent progression of inflammatory 
bowel disease. Treatment with polynucleotides or polypeptides, agonists or 
antagonists of the present invention, is expected to have a significant effect on the 

30 production of mucus throughout the gastrointestinal tract and could be used to protect 
the intestinal mucosa from injurious substances that are ingested or following surgery. 
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Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could be used to treat diseases associate with the under expression. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists 
of the present invention, could be used to prevent and heal damage to the lungs due to 
5 various pathological states. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, which could stimulate proliferation and 
differentiation and promote the repair of alveoU and brochiolar epithelium to prevent 
or treat acute or chronic lung damage. For example, emphysema, which results in the 
progressive loss of aveoli, and inhalation injuries, i.e., resulting jfrom smoke 

10 inhalation and bums, that cause necrosis of the bronchiolar epitheUum and alveoU 
could be effectively treated using polynucleotides or polypeptides, agonists or 
antagonists of the present invention. Also, polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, could be used to stimulate the 
proliferation of and differentiation of type n pnexraiocytes, which may help treat or 

15 prevent disease such as hyaline membrane diseases, such as infant respiratory distress 
syndrome and bronchopulmonary displasia, in premature infants. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could stimulate the proliferation and differentiation of hepatocytes 
and, thus, could be used to alleviate or treat liver diseases and pathologies such as 

20 fubninant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, polynucleotides or polypeptides, as well as agonists or antagonists 
of the present invention, could be used treat or prevent the onset of diabetes mellitus. 

25 In patients with newly diagnosed Types I and II diabetes, where some islet cell 

function remains, polynucleotides or polypeptides, as well as agonists or antagonists 
of the present invention, could be used to maintain the islet function so as to alleviate, 
delay or prevent permanent manifestation of the disease. Also, polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention, could be used 

30 as an auxiliary in islet cell transplantation to improve or promote islet cell function. 
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Neural Activity and Neurological Diseases 

The polynucleotides, polypeptides and agonists or antagonists of the invention 
may be used for the diagnosis and/or treatment of diseases, disorders, damage or 
injury of the brain and/or nervous system. Nervous system disorders that can be 
5 treated with the compositions of the invention (e.g., polypeptides, polynucleotides, 
and/or agonists or antagonists), include, but are not limited to, nervous system 
injuries, and diseases or disorders which result in either a disconnection of axons, a 
diminution or degeneration of neurons, or demyelination. Nervous system lesions 
which may be treated in a patient (including human and non-human mammalian 

10 patients) according to the methods of the invention, include but are not limited to, the 
following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: (1) ischemic lesions, in which a lack of oxygen in a portion of the 
nervous system results in neuronal injury or death, including cerebral infarction or 
ischemia, or spinal cord infarction or ischemia; (2) traumatic lesions, including 

15 lesions caused by physical injury or associated with surgery, for example, lesions 
which sever a portion of the nervous system, or compression injuries; (3) malignant 
lesions, in which a portion of the nervous system is destroyed or injured by malignant 
tissue which is either a nervous system associated malignancy or a malignancy 
derived from non-nervous system tissue; (4) infectious lesions, in which a portion of 

20 the nervous system is destroyed or injured as a result of infection, for example, by an 
abscess or associated with infection by hxmaan immunodeficiency virus, herpes zoster, 
or herpes simplex virus or with Lyme disease, tuberculosis, or syphilis; (5) 
degenerative lesions, in which a portion of the nervous sys'tem is destroyed or injured 
as a result of a degenerative process including but not limited to, degeneration 

25 associated with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or 
amyotrophic lateral sclerosis (ALS); (6) lesions associated with nutritional diseases 
or disorders, in which a portion of the nervous system is destroyed or injured by a 
nutritional disorder or disorder of metabohsm including, but not limited to, vitamin 
B12 deficiency, foUc acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, 

30 Marchiafava-Bignami disease (primary degeneration of the corpus callosimi), and 
alcoholic cerebellar degeneration; (7) neurological lesions associated with systemic 
diseases including, but not limited to, diabetes (diabetic neuropathy. Bell's palsy), 
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systemic lupus erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic 
substances including alcohol, lead, or particular neurotoxins; and (9) demyelinated 
lesions in which a portion of the nervous system is destroyed or injured by a 
demyehnating disease including, but not limited to, multiple sclerosis, human 
5 immunodeficiency virus-associated myelopathy, transverse myelopathy or various 
etiologies, progressive multifocal leukoencephalopathy, and central pontine 
myelinolysis. 

In one embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 

■ 

10 of hypoxia. Li a further preferred embodiment, the polypeptides, polynucleotides, or 
agonists or antagonists of the invention are used to protect neural cells from the 
damaging effects of cerebral hypoxia. According to this embodiment, the 
compositions of the invention are used to treat or prevent neural cell injury associated 
with cerebral hypoxia. In one non-exclusive aspect of this embodiment, the 

15 polypeptides, polynucleotides, or agonists or antagonists of the invention, are used to 
treat or prevent neural cell injury associated with cerebral ischemia. In another non- 
exclusive aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat or prevent neural cell injury associated 
with cerebral infarction. 

20 In another preferred embodiment, the polypeptides, polynucleotides, or 

agonists or antagonists of the invention are used to treat or prevent neural cell injxiry 
associated with a stroke. In a specific embodiment, the polypeptides, polynucleotides, 
or agonists or antagonists of the invention are used to treat or prevent cerebral neural 
cell injury associated with a stroke. 

25 In another preferred embodiment, the polypeptides, polynucleotides, or 

agonists or antagonists of the invention are used to treat or prevent neural cell injury 
associated with a heart attack. In a specific embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat or prevent 
cerebral neural cell injury associated with a heart attack. 

30 The compositions of the invention which are useful for treating or preventing 

a nervous system disorder may be selected by testing for biological activity in 
promoting the survival or differentiation of neurons. For example, and not by way of 
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limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the mvention: (1) increased survival time of neurons in culture 
either in the presence or absence of hypoxia or hypoxic conditions; (2) increased 
sprouting of neurons in culture or in vivo; (3) increased production of a neuron- 

« 

5 associated molecule in culture or in vivo, e.g,, choline acetyltransferase or 

acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 

10 such as, for example, in Zhang et al, Proc Natl Acad Sci USA 97:3637-42 (2000) or 
in Arakawa et al, J, Neuroscl, i(?:3507-15 (1990); increased sprouting of neurons 
may be detected by methods known in the art, such as, for example, the methods set 
forth in Pestronk et al, Exp. NeuroL, 70:65-82 (1980), or Brown et al, Ann, Rev, 
NeuroscL, 4:17-42 (1981); increased production of neuron-associated molecules may 

15 be measured by bioassay, enzymatic assay, antibody binding, Northem blot assay, 
etc., using techniques known in the art and depending on the molecule to be 
measured; and motor neuron dysfunction may be measured by assessing the physical 
manifestation of motor neuron disorder, e.g., weakness, motor neuron conduction 
velocity, or functional disability. 

20 In specific embodiments, motor neuron disorders that may be treated 

according to the invention include, but are not limited to, disorders such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as disorders that selectively affect neurons such as amyotrophic lateral 

25 sclerosis, and including, but not limited to, progressive spinal muscular atrophy, 
progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile muscular 
atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyehtis and the post poho syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

30 Further, polypeptides or polynucleotides of the invention may play a role in 

neuronal survival; synapse formation; conductance; neural differentiation, etc. Thus, 
compositions of the invention (including polynucleotides, polypeptides, and agonists 
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or antagonists) may be used to diagnose and/or treat or prevent diseases or disorders 
associated with these roles, including, but not limited to, learning and/or cognition 
disorders. The compositions of the invention may also be useful in the treatment or 
prevention of neurodegenerative disease states and/or behavioural disorders. Such 
neurodegenerative disease states and/or behavioral disorders include, but are not 
limited to, Alzheim^'s Disease, Parkinson's Disease, Huntington's Disease, Tourette 
Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 
panic disorder, learning disabihties, ALS, psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, 
compositions of the invention may also play a role in the treatment, prevention and/or 
detection of developmental disorders associated with the developing embryo, or 
sexually-linked disorders. 

Additionally, polypeptides, polynucleotides and/or agonists or antagonists of 
the invention, may be useful in protecting neural cells from diseases, damage, 
disorders, or injury, associated with cerebrovascular disorders including, but not 
limited to, carotid artery diseases (e.g., carotid artery thrombosis, carotid stenosis, or 
Moyamoya Disease), cerebral amyloid angiopathy, cerebral aneurysm, cerebral 
anoxia, cerebral arteriosclerosis, cerebral arteriovenous malformations, cerebral artery 
diseases, cerebral emboUsm and thrombosis (e.g., carotid artery thrombosis, sinus 
thrombosis, or Wallenberg's Syndrome), cerebral hemorrhage (e.g., epidural or 
subdural hematoma, or subarachnoid hemorrhage), cerebral infarction, cerebral 
ischemia (e.g., transient cerebral ischemia. Subclavian Steal Syndrome, or 
vertebrobasilar insuf35ciency), vascular dementia (e.g., multi-infarct), leukomalacia, 
periventricular, and vascular headache (e.g., cluster headache or migraines). 

La accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, for therapeutic purposes, for example, to 
stimulate neurological cell proliferation and/or differentiation. Therefore, 
polynucleotides, polypeptides, agonists and/or antagonists of the invention may be 
used to treat and/or detect neurologic diseases. Moreover, polynucleotides or 

■ 

polypeptides, or agonists or antagonists of the invention, can be used as a marker or 
detector of a particular nervous system disease or disorder. 
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Examples of neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include brain diseases, such as metabolic brain diseases which includes 
phenylketonuria such as maternal phenylketonuria, pyruvate carboxylase deficiency, 
pyruvate dehydrogenase complex deficiency, Wernicke's Encephalopathy, brain 
edema, brain neoplasms such as cerebellar neoplasms which include infi:*atentorial 
neoplasms, cerebral ventricle neoplasms such as choroid plexus neoplasms, 
hypothalamic neoplasms, supratentorial neoplasms, canavan disease, cerebellar 
diseases such as cerebellar ataxia which include spinocerebellar degeneration such as 
ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, Machado- Joseph 
Disease, ohvopontocerebellar atrophy, cerebellar neoplasms such as infiratentorial 
neoplasms, diffiise cerebral sclerosis such as encephalitis periaxialis, globoid cell 
leukodystrophy, metachromatic leukodystrophy and subacute sclerosing 
panencephalitis. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include cerebrovascular disorders (such as carotid artery diseases which include 
carotid artery thrombosis, carotid stenosis and Moyamoya Disease), cerebral amyloid 
angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral 
arteriovenous malformations, cerebral artery diseases, cerebral embolism and 
thrombosis such as carotid artery thrombosis, sinus thrombosis and Wallenberg's 
Syndrome, cerebral hemorrhage such as epidural hematoma, subdural hematoma and 
subarachnoid hemorrhage, cerebral infarction, cerebral ischemia such as transient 
cerebral ischemia. Subclavian Steal Syndrome and vertebrobasilar insufficiency, 
vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 
vascular headache such as cluster headache and migraine. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include dementia such as ADDS Dementia Complex, presenile dementia such as 

* 

Alzheimer's Disease and Creutzfeldt- Jakob Syndrome, senile dementia such as 
Alzheimer's Disease and progressive supranuclear palsy, vascular dementia such as 
multi-infarct dementia, encephalitis which include encephalitis periaxialis, viral 
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Encephalitis, tick-bome encephalitis and West Nile Fever, acute disseminated 
encephalomyelitis, meningoencephalitis such as uveomeningoencephalitic syndrome. 
Postencephalitic Parkinson Disease and subacute sclerosing panencephalitis, 
5 encephalomalacia such as periventricular leukomalacia, epilepsy such as generalized 
epilepsy which includes infantile spasms, absence epilepsy, myoclonic epilepsy which 
includes MERRF Syndrome, tonic-clonic epilepsy, partial epilepsy such as complex 
partial epilepsy, frontal lobe epilepsy and temporal lobe epilepsy, post-traumatic 
epilepsy, status epilepticus such as Epilepsia Partialis Continua, and Hallervorden- 

1 0 Spatz Syndrome. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include hydrocephalus such as Dandy- Walker Syndrome and normal pressure 
hydrocephalus, hypothalamic diseases such as hypothalamic neoplasms, cerebral 

1 5 malaria, narcolq)sy which includes cataplexy, bulbar pohomyelitis, cerebri 
pseudotumor, Rett Syndrome, Reye's Syndrome, thalamic diseases, cerebral 
toxoplasmosis, intracranial tuberculoma and Zellweger Syndrome, central nervous 
system infections such as AIDS Dementia Complex, Brain Abscess, subdural 
empyema, encephalomyelitis such as Equine Encephalomyelitis, Venezuelan Equine 

20 Encephalomyelitis, Necrotizing Hemorrhagic Encephalomyelitis, Visna, and cerebral 
malaria. 

Additional neurologic diseases which can be treated or detected with 

* 

polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include meningitis such as arachnoiditis, aseptic meningtitis such as viral meningtitis 

25 which includes lymphocytic choriomeningitis. Bacterial meningtitis which includes 
Haemophilus Meningtitis, Listeria Meningtitis, Meningococcal Meningtitis such as 
Waterhouse-Friderichsen Syndrome, Pnexmiococcal Meningtitis and meningeal 
tuberculosis, fungal meningitis such as Cryptococcal Meningtitis, subdural effusion, 
meningoencephalitis such as uvemeningoencephalitic syndrome, myeUtis such as 

30 transverse myelitis, neurosyphilis such as tabes dorsalis, poliomyelitis which includes 
bulbar pohomyelitis and postpoHomyelitis syndrome, prion diseases (such as 
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Creutzfeldt- Jakob Syndrome, Bovine Spongiform Encephalopathy, Gerstmann- 
Straussler Syndrome, Kuru, Scrapie), and cerebral toxoplasmosis. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
S include central nervous system neoplasms such as brain neoplasms that include 
cerebellar neoplasms such as infiratentorial neoplasms, cerebral ventricle neoplasms 
such as choroid plexus neoplasms, hypothalamic neoplasms and supratentorial 
neoplasms, meningeal neoplasms, spinal cord neoplasms which include epidural 
neoplasms, demyelinating diseases such as Canavan Diseases, diffuse cerebral 

10 sceloris which includes adrenoleukodystrophy, encephalitis periaxialis, globoid cell 
leukodystrophy, diffiise cerebral sclerosis such as metachromatic leukodystrophy, 
allergic encephalomyeUtis, necrotizing hemorrhagic encephalomyehtis, progressive 
multifocal leukoencephalopathy, multiple sclerosis, central pontine myelinolysis, 
transverse myelitis, neuromyeUtis optica. Scrapie, Swayback, Chronic Fatigue 

15 Syndrome, Visna, High Pressure Nervous Syndrome, Meningism, spinal cord diseases 
such as amyotonia congenita, amyotrophic lateral sclerosis,^spinal muscular atrophy 
such as Werdnig-HofjBmann Disease, spinal cord compression, spinal cord neoplasms 
such as epidural neoplasms, syringomyeha. Tabes DorsaUs, Stiff-Man Syndrome, 
mental retardation such as Angetaian Syndrome, Cri-du-Chat Syndrome, De Lange's 

20 Syndrome, Down Syndrome, Gangliosidoses such as gangliosidoses G(M1), Sandhoff 
Disease, Tay-Sachs Disease, Hartnup Disease, homocystinuria, Laurence-Moon- 
Biedl Syndrome, Lesch-Nyhan Syndrome, Maple Syrup Urine Disease, mucohpidosis 
such as fucosidosis, neuronal ceroid-Upofuscinosis, oculocerebrorenal syndrome, 
phenylketonuria such as maternal phenylketonuria, Prader- WiUi Syndrom^, Rett 

25 Syndrome, Rubinstein-Taybi Syndrome, Tuberous Sclerosis, WAGR Syndrome, 

nervous system abnormalities such as holoprosencephaly, neural tube defects such as 
anencephaly which includes hydrangencephaly, Amold-Chairi Deformity, 
encephalocele, meningocele, meningomyelocele, spinal dysraphism such as spina 
bifida cystica and spina bifida occulta. 

30 Additional neurologic diseases which can be treated or detected with 

polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include hereditary motor and sensory neuropathies which include Charcot-Marie 
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Disease, Hereditary optic atrophy, Refsum's Disease, hereditary spastic paraplegia, 
Werdnig-Hoffinaim Disease, Hereditary Sensory and Autonomic Neuropathies such 
as Congenital Analgesia and Familial Dysautonomia, Neurologic manifestations (such 
as agnosia that include Gerstmann's Syndrome, Anmesia such as retrograde amnesia, 
5 apraxia, neurogenic bladder, cataplexy, communicative disorders such as hearing 
disorders that includes deaJBness, partial hearing loss, loudness recruitment and 
tinnitus, language disorders such as aphasia which include agraphia, anomia, broca 
aphasia, and Wernicke Aphasia, Dyslexia such as Acquired Dyslexia, language 
development disorders, speech disorders such as aphasia which includes anomia, 

10 broca aphasia and Wernicke Aphasia, articulation disorders, communicative disorders 
such as speech disorders which include dysarthria, echolaha, mutism and stuttering, 
voice disorders such as aphonia and hoarseness, decerebrate state, delirium, 
fasciculation, hallucinations, meningism, movement disorders such as angelman 
syndrome, ataxia, athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, 

15 myoclonus, tic, torticollis and tremor, muscle hypertonia such as muscle rigidity such 
as stifF-man syndrome, muscle spasticity, paralysis such as facial paralysis which 
includes Herpes Zoster Oticus, Gastroparesis, Hemiplegia, ophthalmoplegia such as 
diplopia, Duane's Syndrome, Homer's Syndrome, Chronic progressive external 
ophthalmoplegia such as Kearns Syndrome, Bulbar Paralysis, Tropical Spastic 

20 Paraparesis, Paraplegia such as Brown-Sequard Syndrome, quadriplegia, respiratory 
paralysis and vocal cord paralysis, paresis, phantom limb, taste disorders such as 
ageusia and dysgeusia, vision disorders such as amblyopia, blindness, color vision 
defects, diplopia, hemianopsia, scotoma and subnormal vision, sleep disorders such as 
hypersonmia which includes Kleine-Levin Syndrome, insonmia, and somnambuHsm, 

25 spasm such as trismus, unconsciousness such as coma, persistent vegetative state and 
syncope and vertigo, neuromuscular diseases such as amyotonia congenita, 
amyotrophic lateral sclerosis, Lambert-Eaton Myasthenic Syndrome, motor neuron 
disease, muscular atrophy such as spinal muscular atrophy, Charcot-Marie Disease 
and Werdnig-Hoffinaim Disease, Postpoliomyelitis Syndrome, Muscular Dystrophy, 

30 Myasthenia Gravis, Myotonia Atrophica, Myotonia Confenita, Nemaline Myopathy, 
Familial Periodic Paralysis, Multiplex Paramyloclonus, Tropical Spastic Paraparesis 
and Stiff-Man Syndrome, peripheral nervous system diseases such as acrodynia. 
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amyloid neuropathies, autonomic nervous system diseases such as Adie's Syndrome, 
Barre-Lieou Syndrome, Familial Dysautonomia, Homer's Syndrome, Reflex 
Sympathetic Dystrophy and Shy-Drager Syndrome, Cranial Nerve Diseases such as 
Acoustic Nerve Diseases such as Acoustic Neuroma which includes 
5 Neurofibromatosis 2, Facial Nerve Diseases such as Facial Neuralgia,Melkersson- 
Rosenthal Syndrome, ocular motility disorders which includes amblyopia, nystagmus, 
oculomotor nerve paralysis, ophthalmoplegia such as Duane's Syndrome, Homer^s 
Syndrome, Chronic Progressive Extemal Ophthalmoplegia which includes Keams 
Syndrome, Strabismus such as Esotropia and Exotropia, Oculomotor Nerve Paralysis, 
1 0 Optic Nerve Diseases such as Optic Atrophy which includes Hereditary Optic 
Atrophy, Optic Disk Drusen, Optic Neuritis such as Neuromyelitis Optica, 
P^illedema, Trigeminal Neuralgia, Vocal Cord Paralysis, Demyelinating Diseases 
such as Neuromyelitis Optica and Swayback, and Diabetic neuropathies such as 
diabetic foot. 

1 5 Additional neurologic diseases which can be treated or detected with 

polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include nerve compression syndromes such as carpal tunnel syndrome, tarsal tumel 
syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve 
compression syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial 

20 neuralgia and trigeminal neuralgia, neuritis such as experimental allergic neuritis, 
optic neuritis, polynexuitis, polyradiculoneuritis and radiculities such as 
polyradiculitis, hereditary motor and sensory neuropathies such as Charcot-Marie 
Disease, Hereditary Optic Atrophy, Refsum's Disease, Hereditary Spastic Paraplegia 
and Werdnig-Hoffinaim Disease, Hereditary Sensory and Autonomic Neuropathies 

25 which include Congenital Analgesia and Familial Dysautonomia, POEMS Syndrome, 
Sciatica, Gustatory Sweating and Tetany). 



Endocrine Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
30 mvention, may be used to treat, prevent, diagnose, and/or prognose disorders and/or 
diseases related to hormone imbalance, and/or disorders or diseases of the endocrine 
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system. 

Hormones secreted by the glands of the endocrine system control physical 
growth, sexual function, metabolism, and other functions. Disorders may be classified 
in two ways: disturbances in the production of hormones, and the inabiUty of tissues 
to respond to hormones. The etiology of these hormone imbalance or endocrine 
system diseases, disorders or conditions may be genetic, somatic, such as cancer and 
some autoimmune diseases, acquired (e.g., by chemotherapy, injury or toxins), or 
infectious. Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention can be used as a marker or detector of a particular 
disease or disorder related to tihie endocrine system and/or hormone imbalance. 

Endocrine system and/or hormone imbalance and/or diseases encompass 
disorders of uterine motility including, but not limited to: compHcations with 
pregnancy and labor (e.g., pre-term labor, post-term pregnancy, spontaneous 
abortion, and slow or stopped labor); and disorders and/or diseases of the menstrual 
cycle (e.g., dysmenorrhea and endometriosis). 

Endocrine system and/or hormone imbalance disorders and/or diseases include 

disorders and/or diseases of the pancreas, such as, for example, diabetes mellitus, 

diabetes insipidus, congenital pancreatic agenesis, pheochromocytoma— islet cell 

tumor syndrome; disorders and/or diseases of the adrenal glands such as, for example, 

Addison's Disease, corticosteroid deficiency, virilizing disease, hirsutism. Gushing' s 

Syndrome, hyperaldosteronism, pheochromocytoma; disorders and/or diseases of the 

pituitary gland, such as, for example, hyperpituitarism, hypopituitarism, pituitary 

dwarfism, pituitary adenoma, panhypopituitarism, acromegaly, gigantism; disorders 

and/or diseases of the thyroid, including but not limited to, hyperthyroidism, 

hypothyroidism, Plummer's disease, Graves' disease (toxic diffuse goiter), toxic 

nodular goiter, thyroiditis (Hashimoto's thyroiditis, subacute granulomatous 

thyroiditis, and silent lymphocytic thyroiditis), Pendred's syndrome, myxedema, 

cretinism, thyrotoxicosis, thyroid hormone coupling defect, thymic aplasia, Hurthle 

cell tumours of the thyroid, thyroid cancer, thyroid carcinoma, Medullary thyroid 

carcinoma; disorders and/or diseases of the parathyroid, such as, for example, 

hyperparathyroidism, hypoparathyroidism; disorders and/or diseases of the 
hypothalamus. 
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In addition, endocrine system and/or hormone imbalance disorders and/or 
diseases may also include disorders and/or diseases of the testes or ovaries, including 
cancen Other disorders and/or diseases of the testes or ovaries further include, for 
example, ovarian cancer, polycystic ovary syndrome, Klinefelter's syndrome, 
vanishing testes syndrome (bilateral anorchia), congenital absence of Leydig's cells, 
cryptorchidism, Noonan's syndrome, myotonic dystrophy, capillary haemangioma of 
the testis (benign), neoplasias of the testis and neo-testis. 

Moreover, endocrine system and/or hormone imbalance disorders and/or 
diseases may also include disorders and/or diseases such as, for example, 
polyglandular deficiency syndromes, pheochromocytoma, neuroblastoma, multiple 
Endocrine neoplasia, and disorders and/or cancers of endocrine tissues. 

In another embodiment, a polypeptide of the invention, or polynucleotides, 
antibodies, agonists, or antagonists corresponding to that polypeptide, may be used to 
diagnose, prognose, prevent, and/or treat endocrine diseases and/or disorders 
associated with the tissue(s) in which the polypeptide of the invention is expressed, 
including one, two, three, four, five, or more tissues disclosed in Table 1, column 8 
(Tissue Distribution Library Code). 

Reproductive System Disorders 

The polynucleotides or polypeptides, or agonists or antagonists of the 
invention may be used for the diagnosis, treatment, or prevention of diseases and/or 
disorders of the reproductive system. Reproductive system disorders that can be 
treated by the compositions of the invention, include, but are not limited to, 
reproductive system injuries, infections, neoplastic disorders, congenital defects, and 
diseases or disorders which result in infertiUty, comphcations with pregnancy, labor, 
or parturition, and postpartum difficulties. 

Reproductive system disorders and/or diseases include diseases and/or 
disorders of the testes, including testicular atrophy, testicular feminization, 
cryptorchism (unilateral and bilateral), anorchia, ectopic testis, epididymitis and 
orchitis (typically resulting fi:om infections such as, for example, gonorrhea, mumps, 
tuberculosis, and syphiUs), testicular torsion, vasitis nodosa, germ cell tumors (e.g., 
seminomas, embryonal cell carcinomas, teratocarcinomas, choriocarcinomas, yolk sac 
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tumors, and teratomas), stromal tumors (e.g., Leydig cell tumors), hydrocele, 
hematocele, varicocele, spermatocele, inguinal hernia, and disorders of sperm 
production (e.g., immotile cilia syndrome, aspermia, asthenozoospermia, 
azoospermia, oligospermia, and teratozoospermia). 
5 Reproductive system disorders also include disorders of the prostate gland, 

such as acute non-bacterial prostatitis, chronic non-bacterial prostatitis, acute bacterial 
prostatitis, chronic bacterial prostatitis, prostatodystonia, prostatosis, granulomatous 
prostatitis, malacoplakia, benign prostatic hypertrophy or hyperplasia, and prostate 
neoplastic disorders, including adenocarcinomas, transitional cell carcinomas, ductal 

10 carcinomas, and squamous cell carcinomas. 

Additionally, the compositions of the invention may be useful in the diagnosis, 
treatment, and/or prevention of disorders or diseases of the penis and urethra, 
including inflammatory disorders, such as balanoposthitis, balanitis xerotica 
obliterans, phimosis, paraphimosis, syphiUs, herpes simplex vims, gonorrhea, non- 

15 gonococcal urethritis, chlamydia, mycoplasma, trichomonas, HIV, AIDS, Reiter's 
syndrome, condyloma acuminatum, condyloma latum, and pearly penile papules; 
urethral abnormalities, such as hypospadias, epispadias, and phimosis; premalignant 
lesions, including Erythroplasia of Queyrat, Bowen's disease, Bowenoid paplosis, 
giant condyloma of Buscke-Lowenstein, and varmcous carcinoma; penile cancers, 

20 including squamous cell carcinomas, carcinoma in situ, verrucous carcinoma, and 

disseminated penile carcinoma; urethral neoplastic disorders, including penile urethral 
carcinoma, bulbomembranous urethral carcinoma, and prostatic urethral carcinoma; 
and erectile disorders, such as priapism, Peyronie's disease, erectile dysfunction, and 
impotence. 

25 Moreover, diseases and/or disorders of the vas deferens include vascuhtitis 

and CBAVD (congenital bilateral absence of the vas deferens); additionally, the 
polynucleotides, polypeptides, and agonists or antagonists of the present invention 
may be used in the diagnosis, treatment, and/or prevention of diseases and/or 
disorders of the seminal vesicles, including hydatid disease, congenital chloride 

30 diarrhea, and polycystic kidney disease. 

Other disorders and/or diseases of the male reproductive system include, for 
example, Klinefelter's syndrome. Young's syndrome, premature ejaculation, diabetes 
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mellitus, cystic fibrosis, Kartagener's syndrome, high fever, multiple sclerosis, and 
gynecomastia. 

Further, the polynucleotides, polypeptides, and agonists or antagonists of the 
present invention may be used in the diagnosis, treatment, and/or prevention of 
5 diseases and/or disorders of the vagina and vulva, including bacterial vaginosis, 
Candida vaginitis, herpes simplex virus, chancroid, granuloma inguinale, 
lymphogranuloma venereum, scabies, human papillomavirus, vaginal trauma, vulvar 
trauma, adenosis, chlamydia vaginitis, gonorrhea, trichomonas vaginitis, condyloma 
acuminatum, syphilis, moUuscum contagiosum, atrophic vaginitis, Paget's disease, 

,10 lichen sclerosus, lichen planus, vulvodynia, toxic shock syndrome, vaginismus, 
vulvovaginitis, vulvar vestibulitis, and neoplastic disorders, such as squamous cell 
hyperplasia, clear cell carcinoma, basal cell carcinoma, melanomas, cancer of 
Bartholin's gland, and vulvar intraq)itheUal neoplasia. 

Disorders and/or diseases of the uterus include dysmenorrhea, retroverted 

15 uterus, endometriosis, fibroids, adenomyosis, anovulatory bleeding, amenorrhea, 
Cushing's syndrome, hydatidiforai moles, Asherman's syndrome, premature 
menopause, precocious puberty, uterine polyps, dysfimctional uterine bleeding (e.g., 
due to aberrant hormonal signals), and neoplastic disorders, such as adenocarcinomas, 
keiomyosarcomas, and sarcomas. Additionally, the polypeptides, polynucleotides, or 

20 agonists or antagonists of the invention may be usefiil as a marker or detector of, as 
well as in the diagnosis, treatment, and/or prevention of congenital uterine 
abnormalities, such as bicomuate uterus, septate uterus, simple xmicomuate uterus, 
unicomuate uterus with a noncavitary rudimentary hom, unicomuate uterus with a 
non-communicating cavitary radimentary hom, unicomuate uterus with a 

25 communicating cavitary hom, arcuate uterus, uterine didelfus, and T-shaped uterus. 

Ovarian diseases and/or disorders include anovulation, polycystic ovary 
syndrome (Stein-Leventhal syndrome), ovarian cysts, ovarian hypofimction, ovarian 
insensitivity to gonadotropins, ovarian overproduction of androgens, right ovarian 
vein syndrome, amenorrhea, himtism, and ovarian cancer (including, but not limited 

30 to, primary and secondary cancerous growth, Sertoli-Leydig tumors, endometriod 
carcinoma of the ovary, ovarian papillary serous adenocarcinoma, ovarian mucinous 
adenocarcinoma, and Ovarian Krukenberg tumors). 
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Cervical diseases and/or disorders include cervicitis, chronic cervicitis, 
mucopurulent cervicitis, cervical dysplasia, cervical polyps, Nabothian cysts, cervical 
erosion, cervical incompetence, and cervical neoplasms (including, for example, 
cervical carcinoma, squamous metaplasia, squamous cell carcinoma, adenosquamous 
cell neoplasia, and colunmar cell neoplasia). 

Additionally, diseases and/or disorders of the reproductive system include 
disorders and/or diseases of pregnancy, including miscarriage and stillbirth, such as 
early abortion, late abortion, spontaneous abortion, induced abortion, therapeutic 
abortion, threatened abortion, missed abortion, incomplete abortion, complete 
abortion, habitual abortion, missed abortion, and septic abortion; ectopic pregnancy, 
anemia, Rh incompatibility, vaginal bleeding during pregnancy, gestational diabetes, 
intrauterine growth retardation, polyhydramnios, HELLP syndrome, abruptio 
placentae, placenta previa, hyperemesis, preeclampsia, eclampsia, herpes gestationis, 
and urticaria of pregnancy. Additionally, the polynucleotides, polypeptides, and 
agonists or antagonists of the present invention may be used in the diagnosis, 
treatment, and/or prevention of diseases that can comphcate pregnancy, including 
heart disease, heart failure, rheumatic heart disease, congenital heart disease, mitral 
valve prolapse, high blood pressure, anemia, kidney disease, infectious disease (e.g., 
rubella, cytomegalovirus, toxoplasmosis, infectious hepatitis, chlamydia, HIV, AIDS, 
and genital herpes), diabetes mellitus. Graves' disease, thyroiditis, hypothyroidism, 
Hashimoto's thyroiditis, chronic active hepatitis, cirrhosis of the liver, primary biliary 
cirrhosis, asthma, systemic lupus eryematosis, rheumatoid arthritis, myasthenia 
gravis, idiopathic thrombocytopenic purpura, appendicitis, ovarian cysts, gallbladder 
disorders,and obstruction of the intestine. 

Comphcations associated with labor and parturition include premature rupture 
of the membranes, pre-term labor, post-term pregnancy, postmaturity, labor that 
progresses too slowly, fetal distress (e.g., abnormal heart rate (fetal or maternal), 
breathing problems, and abnormal fetal position), shoulder dystocia, prolapsed 
umbilical cord, amniotic fluid embolism, and aberrant uterine bleeding. 

Further, diseases and/or disorders of the postdelivery period, including 
endometritis, myometritis, parametritis, peritonitis, pelvic thrombophlebitis. 
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pulmonary embolism, endotoxemia, pyelonephritis, saphenous thrombophlebitis, 
mastitis, cystitis, postpartum hemorrhage, and inverted uterus. 

Other disorders and/or diseases of the female reproductive system that may be 
diagnosed, treated, and/or prevented by the polynucleotides, polypeptides, and 
5 agonists or antagonists of the present invention include, for example. Turner's 
syndrome, pseudohermaphroditism, premenstrual syndrome, pelvic inflammatory 
disease, pelvic congestion (vascular engorgement), frigidity, anorgasmia, 
dyspareunia, ruptured fallopian tube, and Mittelschmeiz. 

10 Infectious Disease 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention can be used to treat or detect infectious agents. For example, by 
increasing the immune response, particularly increasing the proliferation and 
differentiation of B and/or T cells, infectious diseases may be treated. The immune 

15 response may be increased by either enhancing an existing inunune response, or by 
initiating a new inamune response. Altematively, polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention may also directly inhibit the 
infectious agent, without necessarily eliciting an immune response. 

Vimses are one example of an infectious agent that can cause disease or 

20 symptoms that can be treated or detected by a polynucleotide or polypeptide and/or 
agonist or antagonist of the present invention. Examples of viruses, include, but are 
not limited to Examples of viruses, include, but are not limited to the following DNA 
and RNA viruses and viral families: Arbovirus, Adenoviridae, Arenaviridae, 
Arterivirus, Bimaviridae, Bunyaviridae, Caliciviridae, Circoviridae, Coronaviridae, 

25 Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae (Hepatitis), Herpesviridae (such as. 
Cytomegalovirus, Herpes Simplex, Herpes Zoster), Mononegavirus (e.g., 
Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxoviridae (e.g., Influenza 
A, Influenza B, and parainfluenza), Papiloma virus, Papovaviridae, Parvoviridae, 
Picomaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 

30 Rotavirus), Retroviridae (HTLV-I, HTLV-H, Lentiviras), and Togaviridae (e.g., 
Rubiviras). Viruses falling within these families can cause a variety of diseases or 
symptoms, including, but not limited to: arthritis, bronchioUitis, respiratory syncytial 
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virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), chronic fatigue 
syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B encephalitis, 
Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, opportunistic 
infections (e.g., AIDS), pnexmionia, Bxirkitt's Lymphoma, chickenpox, hemorrhagic 
5 fever, Measles, Mxraips, Parainfluenza, Rabies, the common cold, PoUo, leukemia. 
Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), and 
viremia. polynucleotides or polypeptides, or agonists or antagonists of the invention, 
can be used to treat or detect any of these symptonis or diseases. Li specific 
embodiments, polynucleotides, polypeptides, or agonists or antagonists of the 

10 invention are used to treat: meningitis, Dengue, EBV, and/or hepatitis (e.g., hepatitis 
B). In an additional specific embodiment polynucleotides, polypeptides, or agonists 
or antagonists of the invention are used to treat patients nonxesponsive to one or more 
other commercially available hepatitis vaccines. In a further specific embodiment 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 

15 treat AIDS. 

Similarly, bacterial and fimgal agents that can cause disease or symptoms and 
that can be treated or detected by a polynucleotide or polypq)tide and/or agonist or 
antagonist of the present invention include, but not limited to, the following Gram- 
Negative and Gram-positive bacteria, bacterial families, and fimgi: Actinomyces 

20 (e.g., Norcardia), Acinetobacter, Cryptococcus neoforma?is, Aspergillus, Bacillaceae 
(e.g.. Bacillus anthrasis\ Bacteroides (e.g., Bacteroides fragilis\ Blastomycosis, 
Bordetella, Borrelia (e.g., Borrelia burgdorferi)^ Brucella, Candidia, Campylobacter, 
Chlamydia, Clostridium (e.g., Clostridium botulinum, Clostridium dificile, 
Clostridium perfringens, Clostfidium tetani\ Coccidioides, Corynebacterium (e.g., 

25 Corynebacterium diptheriae\ Cryptococcus, Dermatocycoses, E. coli (e.g., 
Enterotoxigenic E. coli and Enterohemorrhagic E. coli), Enterobacter (e.g. 
Enterobacter aerogenes\ Enterobacteriaceae (Klebsiella, Salmonella (e.g., 
Salmonella typhi. Salmonella enteritidis. Salmonella typhi), Serratia, Yersinia, 
Shigella), Erysipelothrix, Haemophilus (e.g., Haemophilus influema type B), 

30 Helicobacter, Legionella (e.g., Legionella pneumophila), Leptospira, Listeria (e.g.. 
Listeria monocytogenes), Mycoplasma, Mycobacterium (e.g., Mycobacterium leprae 
and Mycobacterium tuberculosis). Vibrio (e.g.. Vibrio cholerae), Neisseriaceae (e.g.. 
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Neisseria gonorrhea, Neisseria meningitidis), Pasteurellacea, Proteus, Pseudomonas 
(e.g., Pseudomonas aeruginosa)^ Rickettsiaceae, Spirochetes (e.g., Treponema spp., 
Leptospira spp., Borrelia spp.), Shigella spp., Staphylococcus (e.g.. Staphylococcus 
aureus), Meningiococcus, Pneumococcus and Streptococcus (e.g.. Streptococcus 
5 pneumoniae and Groups A, B, and C Streptococci), and Ureaplasmas. These 

bacterial, parasitic, and fungal families can cause diseases or symptoms, including, 
but not limited to: antibiotic-resistant infections, bacteremia, endocarditis, septicemia, 
eye infections (e.g., conjunctivitis), uveitis, tuberculosis, gingivitis, bacterial diarrhea, 
opportunistic infections (e.g., ADDS related infections), paronychia, prosthesis-related 

10 infections, dental caries, Reiter's Disease, respiratory tract infections, such as 
Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
dysentery, paratyphoid fever, food poisoning, Legionella disease, chronic and acute 
inflammation, erythema, yeast infections, typhoid, pneumonia, gonorrhea, meningitis 
(e.g., mengitis types A and B), chlamydia, syphillis, diphtheria, leprosy, brucellosis, 

15 peptic ulcers, anthrax, spontaneous abortions, birth defects, pneumonia, lung 

infections, ear infections, deafiaess, bUndness, lethargy, malaise, vomiting, chronic 
diarrhea, Crohn's disease, colitis, vaginosis, steriUty, pelvic inflammatory diseases, 
candidiasis, paratuberculosis, tuberculosis, lupus, botulism, gangrene, tetanus, 
impetigo, Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases 

20 (e.g., cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections, 
noscomial infections. Polynucleotides or polypeptides, agonists or antagonists of the 
invention, can be used to treat or detect any of these symptoms or diseases. In 
specific embodiments, polynucleotides, polypeptides, agonists or antagonists of the 
invention are used to treat: tetanus, diptheria, botuUsm, and/or meningitis type B. 

25 Moreover, parasitic agents causing disease or symptoms that can be treated, 

prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
Dourine, Ectoparasitic, Giardias, Helminthiasis, Leishmaniasis, Schistisoma, 

30 Theileriasis, Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans 
(e,g., Plasmodium Adrax, Plasmodium falciparium, Plasmodium malariae and 
Plasmodium ovale). These parasites can cause a variety of diseases or symptoms. 
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including, but not limited to: Scabies, Trombiculiasis, eye infections, intestinal 
disease (e.g., dysentery, giardiasis), liver disease, lung disease, opportunistic 
infections (e.g., AIDS related), malaria, pregnancy complications, and toxoplasmosis, 
polynucleotides or polypeptides, or agonists or antagonists of the invention, can be 
5 used to treat, prevent, and/or diagnose any of these symptoms or diseases. In speciJBc 
embodiments, polynucleotides, polypeptides, or agonists or antagonists of the 
invention are used to treat, prevent, and/or diagnose malaria. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention of the present invention could either be by administering an 
1 0 effective amoxmt of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the 
polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

15 

Regeneration 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention can be used to differentiate, proliferate, and attract cells, leading to 
the regeneration of tissues. (See, Science 276:59-87 (1997)), The regeneration of 

20 tissues could be used to repair, replace, or protect tissue damaged by congenital 

defects, trauma (wounds, bums, incisions, or ulcers), age, disease (e.g. osteoporosis, 
osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 

25 (e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and Ugament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 
Moreover, polynucleotides or polypeptides, as well as agonists or antagonists 

30 of the present invention, may increase regeneration of tissues diflScult to heal. For 
example, increased tendon/ligament regeneration would quicken recovery time after 
damage. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
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present invention could also be used prophylactically in an effort to avoid damage. 
Specific diseases that could be treated include of tendinitis, carpal tunnel syndrome, 
and other tendon or ligament defects. A further example of tissue regeneration of 
non-healing wounds includes pressure ulcers, ulcers associated with vascular 
5 insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue cquld also be regenerated by using 
polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, to proliferate and differentiate nerve cells. Diseases that could be treated 
using this method include central and peripheral nervous system diseases, 

10 neuropathies, or mechanical and traumatic disorders (e.g., spinal cord disorders, head 
trauma, ceiiebrovascular disease, and stoke). Specifically, diseases associated with 
peripheral nerve injuries, peripheral neuropathy (e.g., resulting from chemotherapy or 
other medical therapies), locahzed neuropathies, and central nervous system diseases 
(e.g., Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic 

1 5 lateral sclerosis, and Shy-Drager syndrome), could all be treated using the 

polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention. 

Gastrointestinal Disorders 

20 Polynucleotides or polypeptides, or agonists or antagonists of the present 

invention, may be ixsed to treat, prevent, diagnose, and/or prognose gastrointestinal 
disorders, including inflammatory diseases and/or conditions, infections, cancers 
(e.g., intestinal neoplasms (carcinoid tumor of the small intestine, non-Hodgkin's 
lymphoma of the small intestine, small bowl lymphoma)), and ulcers, such as peptic . 

25 ulcers. 

Gastrointestinal disorders include dysphagia, odynophagia, inflammation of 
the esophagus, peptic esophagitis, gastiic reflux, submucosal fibrosis and stricturing, 
Mallory- Weiss lesions, leiomyomas, lipomas, epidermal cancers, adeoncarcinomas, 
gastric retention disorders, gastroenteritis, gastric atrophy, gastric/stomach cancers, 
30 polyps of the stomach, autoimmxme disorders such as pernicious anemia, pyloric 
stenosis, gastritis (bacterial, viral, eosinophiUc, stress-induced, chronic erosive, 
atrophic, plasma cell, and Menetrier's), and peritoneal diseases (e.g., chyloperioneum. 
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hemoperitoneiun, mesenteric cyst, mesenteric lymphadenitis, mesenteric vascular 
occlusion, panniculitis, neoplasms, peritonitis, pneumoperitoneum, bubphrenic 
abscess,). 

Gastrointestinal disorders also include disorders associated with the small 
5 intestine, such as malabsorption syndromes, distension, irritable bowel syndrome, 
sugar intolerance, celiac disease, duodenal ulcers, duodenitis, tropical sprue, 
Whipple's disease, intestinal lymphangiectasia, Crohn's disease, appendicitis, 
obstructions of the ileum, Meckel's diverticulum, multiple diverticula, failure of 
complete rotation of the small and large intestine, lymphoma, and bacterial and 

10 parasitic diseases (such as Traveler's diarrhea, typhoid and paratyphoid, cholera, 
infection by Roundworms {Ascariasis lumbricoides). Hookworms {Ancylostoma 
duodenale\ Threadworms (Enterobius vermicularis)^ Tapeworms (Taenia saginata, 
Echinococcus granulosus, Diphyllobothrium spp,, and T. solium). 

Liver diseases and/or disorders include intrahepatic cholestasis (alagille 

15 syndrome, biliary liver cirrhosis), fatty liver (alcoholic fatty Hver, reye syndrome), 

^ hepatic vein thrombosis, hepatolentricular degeneration, hepatomegaly, 

hepatopulmonary syndrome, hepatorenal syndrome, portal hypertension (esophageal 
and gastric varices), Uver abscess (amebic liver abscess), liver cirrhosis (alcohohc, 
biUary and experimental), alcoholic liver diseases (fatty liver, hepatitis, cirrhosis), 

20 parasitic (hepatic echinococcosis, fasciohasis, amebic Uver abscess), jaundice 

(hemolytic, hepatocellular, and cholestatic), cholestasis, portal hypertension, Uver 
enlargement, ascites, hepatitis (alcoholic hepatitis, animal hepatitis, chronic hepatitis 
(autoiromune, hepatitis B, hepatitis C, hepatitis D, drug induced), toxic hepatitis, viral 
human hepatitis (hepatitis A, hepatitis B, hepatitis C, hepatitis D, hepatitis E), 

25 Wilson's disease, granulomatous hepatitis, secondary biliary cirrhosis, hepatic 

encephalopathy, portal hypertension, varices, hepatic encephalopathy, primary biUary 
cirrhosis, primary sclerosing cholangitis, hepatocellular adenoma, hemangiomas, bile 
stones, Uver failure (hepatic encephalopathy, acute Uver failure), and Uver neoplasms 
(angiomyolipoma, calcified liver metastases, cystic liver metastases, epitheUal 

30 tumors, fibrolamellar hepatocarcinoma, focal nodular hyperplasia, hepatic adenoma, 
hepatobiUary cystadenoma, hepatoblastoma, hepatocellular carcinoma, hepatoma, 
Uver cancer, Uver hemangioendotheUoma, mesenchymal hamartoma, mesenchymal 
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tumors of liver, nodular regenerative hyperplasia, benign liver tumors (Hepatic cysts 
[Simple cysts, Polycystic liver disease, Hepatobiliary cystadenoma, Choledochal 
cyst], Mesenchymal tumors [Mesenchymal hamartoma, Infantile 
hemangioendothelioma. Hemangioma, Peliosis hepatis. Lipomas, Inflammatory 
5 pseudotumor. Miscellaneous], Epithelial tumors [Bile duct epithelium (Bile duct 
hamartoma. Bile duct adenoma), Hepatocyte (Adenoma, Focal nodular hyperplasia, 
Nodular regenerative hyperplasia)], malignant liver tumors [hepatocellular, 
hepatoblastoma, hepatocellular carcinoma, cholangiocellular, cholangiocarcinoma, 
cystadenocarcinoma, timiors of blood vessels, angiosarcoma, Karposi's sarcoma, 
10 hemangioendothelioma, other tumors, embryonal sarcoma, fibrosarcoma, 

leiomyosarcoma, rhabdomyosarcoma, carcinosarcoma, teratoma, carcinoid, squamous 
carcinoma, primary lymphoma]), peliosis hepatis, erythrohepatic porphyria, hepatic 
porphyria (acute intermittent porphyria, porphyria cutanea tarda), Zellweger 
syndrome). 

15 Pancreatic diseases and/or disorders include acute pancreatitis, chronic 

pancreatitis (acute necrotizing pancreatitis, alcoholic pancreatitis), neoplasms 
(adenocarcinoma of the pancreas, cystadenocarcinoma, insulinoma, gastrinoma, and 
glucagonoma, cystic neoplasms, islet-cell tumors, pancreoblastoma), and other 
pancreatic diseases (e.g., cystic fibrosis, cyst (pancreatic pseudocyst, pancreatic 

20 fistula, insufficiency)). 

Gallbladder diseases include gallstones (cholelithiasis and 
choledocholithiasis), postcholecystectomy syndrome, diverticulosis of the gallbladder, 
acute cholecystitis, chronic cholecystitis, bile duct tumors, and mucocele. 

Diseases and/or disorders of the large intestine include antibiotic-associated 

25 colitis, diverticulitis, ulcerative colitis, acquired megacolon, abscesses, fimgal and 
bacterial infections, anorectal disorders (e.g., fissures, hemorrhoids), colonic diseases 
(colitis, colonic neoplasms [colon cancer, adenomatous colon polyps (e.g., villous 
adenoma), colon carcinoma, colorectal cancer], colonic diverticulitis, colonic 
diverticulosis, megacolon [Hirschsprung disease, toxic megacolon]; sigmoid diseases 

30 [proctocolitis, sigmoin neoplasms]), constipation, Crohn's disease, diarrhea (infantile 
diarrhea, dysentery), duodenal diseases (duodenal neoplasms, duodenal obstruction, 
duodenal ulcer, duodenitis), enteritis (enterocolitis), HIV enteropathy, ileal diseases 
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(ileal neoplasms, ileitis), immxmoproliferative small intestinal disease, inflanomatory 
bowel disease (ulcerative colitis, Crohn^s disease), intestinal atresia, parasitic diseases 
(anisakiasis, balantidiasis, blastocystis infections, cryptosporidiosis, dientamoebiasis, 
amebic dysentery, giardiasis), intestinal fistula (rectal fistula), intestinal neoplasms 
5 (cecal neoplasms, colonic neoplasms, duodenal neoplasms, ileal neoplasms, intestinal 
polyps, jejunal neoplasms, rectal neoplasms), intestinal obstruction (afferent loop 
syndrome, duodenal obstruction, impacted feces, intestinal pseudo-obstruction [cecal 
volvulus], intussusception), intestinal perforation, intestinal polyps (colonic polyps, 
gardner syndrome, peutz-jeghers syndrome), jejunal diseases O'ejunal neoplasms), 

10 malabsorption syndromes (blind loop syndrome, celiac disease, lactose intolerance, 
short bowl syndrome, tropical sprue, Whipple's disease), mesenteric vascular 
occlusion, pneumatosis cystoides intestinalis, protein-losing enteropathies (intestinal 
lymphagiectasis), rectal diseases (anus diseases, fecal incontinence, hemorrhoids, 
proctitis, rectal fistula, rectal prolapse, rectocele), peptic ulcer (duodenal ulcer, peptic 

1 5 esophagitis, hemorrhage, perforation, stomach ulcer, Zollinger-EUison syndrome), 
postgastrectomy syndromes (dumping syndrome), stomach diseases (e.g., 
achlorhydria, duodenogastric reflux (bile reflux), gastric antral vascular ectasia, 
gastric fistula, gastric outlet obstruction, gastritis (atrophic or hypertrophic), 
gastroparesis, stomach dilatation, stomach diverticulum, stomach neoplasms (gastric 

20 cancer, gastric polyps, gastric adenocarcinoma, hyperplastic gastric polyp), stomach 
mpture, stomach ulcer, stomach volvulus), tuberculosis, visceroptosis, vomiting (e.g., 
hematemesis, hyperemesis gravidarum, postoperative nausea and vomiting) and 
hOTiorrhagic colitis. 

Further diseases and/or disorders of the gastrointestinal system include biUary 
25 tract diseases, such as, gastroschisis, fistula (e.g., biliary fistula, esophageal fistula, 
gastric fistula, intestinal fistula, pancreatic fistula), neoplasms (e.g., biliary tract 
neoplasms, esophageal neoplasms, such as adenocarcinoma of the esophagus, 
esophageal squamous cell carcinoma, gastrointestinal neoplasms, pancreatic 
neoplasms, such as adenocarcinoma of the pancreas, mucinous cystic neoplasm of the 
30 pancreas, pancreatic cystic neoplasms, pancreatoblastoma, and peritoneal neoplasms), 
esophageal disease (e.g., bullous diseases, candidiasis, glycogenic acanthosis, 
ulceration, barrett esophagus varices, atresia, cyst, diverticulum (e.g., Zenker's 
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diverticulum), fistula (e.g., tracheoesophageal fistula), motility disorders (e.g., 
CREST syndrome, deglutition disorders, achalasia, spasm, gastroesophageal reflux), 
neoplasms, perforation (e.g., Boerhaave syndrome, Mallory- Weiss syndrome), 
stenosis, esophagitis, diaphragmatic hernia (e.g., hiatal hernia); gastrointestinal 
5 diseases, such as, gastroenteritis (e.g., cholera morbus, norwalk virus infection), 
hemorrhage (e.g., hematemesis, melraa, peptic ulcer hemorrhage), stomach 
neoplasms (gastric cancer, gastric polyps, gastric adenocarcinoma, stomach cancer)), 
hemia (e.g., congenital diaphragmatic hernia, femoral hernia, inguinal hernia, 
obturator hernia, umbilical hemia, ventral hemia), and intestinal diseases (e.g., cecal 
10 diseases (appendicitis, cecal neoplasms)). 

Chemotaxis 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention may have chemotaxis activity. A chemotaxic molecule attracts or 

15 mobiUzes cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, 

eosinophils, epithelial and/or endothehal cells) to a particular site in the body, such as 
inflammation, infection, or site of hypeiproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 

20 present invention may increase chemotaxic activity of particular cells. These 
chemotactic molecules can then be used to treat inflammation^ infection, 
hyperproHferative disorders, or any immune system disorder by increasing the 
number of cells targeted to a particular location in the body. For example, 
chemotaxic molecules can be used to treat wounds and other trauma to tissues by 

25 attracting immune cells to the injured location. Chemotactic molecules of the present 
invention can also attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention may inhibit chemotactic activity. 
These molecules could also be used to treat disorders. Thus, polynucleotides or 

30 polypeptides, as well as agonists or antagonists of the present invention could be used 
as an inhibitor of chemotaxis. 
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Binding Activity 

. A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oUgonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural Ugand of the 
polypeptide, e.g., a fragment of the hgand, or a natural substrate, a Hgand, a structural 
or functional mimetic. (See, Cohgan et al.. Current Protocols in Lumunology 
l(2):Chapter 5 (1991)). Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide. Preferred cells include cells from mammals, 
yeast, Drosophila, or E. colL Cells expressing the polypeptide (or cell membrane 
containing the expressed polypeptide) are then preferably contacted with a test 
compound potentially containing the molecule to observe binding, stimulation, or 
inhibition of activity of either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 

Altematively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
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antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which the polypeptide of the present invention 
binds can be identified by numerous methods known to those of skill in the art, for 
example, Ugand panning and FACS sorting (Coligan, et al. Current Protocols in 
Immun., 1(2), Chapter 5, (1991)). For example, expression cloning is employed 
wherein polyadenylated RNA is prepared from a cell responsive to the polypeptides, 
for example, NIH3T3 cells which are known to contain multiple receptors for the 
FGF family proteins, and SC-3 cells, and a cDNA library created from tibds RNA is 
divided into pools and used to transfect COS cells or other cells that are not 
responsive to the polypeptides. Transfected cells which are grown on glass slides are 
exposed to the polypeptide of the present invention, after they have been labeled. The 
polypeptides can be labeled by a variety of means including iodination or inclusion of 
a recognition site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuflQing, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of the polypeptide of the present invention 
thereby effectively generating agonists and antagonists of the polypeptide of the 
present invention. See generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 
5,834,252, and 5,837,458, andPatten, P. A., et al. Curt. Opinion BiotechnoL 8:724- 



wo 02/24721 



PCT/USOl/00544 



258 

33 (1997); Harayama, Trends BiotechnoL 16(2):76-82 (1998); Hansson, L. O., ei 
al, J. Mol Biol IZiaeS-ie (1999); and Lorenzo, M. M. and Blasco, R. 
Biotechniques 24(2):308-13 (1998); each of these patents and publications are hereby 
incorporated by reference). In one embodiment, alteration of polynucleotides and 
5 corresponding polypeptides may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired molecule by 
homologous, or site-specific, recombination. In another embodiment, polynucleotides 
and corresponding polypeptides may be altered by being subjected to random 
mutagenesis by error-prone PGR, random nucleotide insertion or other methods prior 

10 to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of the polypeptide of the present invention may be 
recombined with one or more components, motifs, sections, parts, domains, 
fragments, etc. of one or more heterologous molecules. In preferred embodiments, 
the heterologous molecules are family members. In further preferred embodiments, 

15 the heterologous molecule is a growth factor such as, for example, platelet^ierived 
growth factor (PDGF), insulin-like growth factor (IGF-I), transfomiing growth factor 
(TGF)-alpha, epidermal growth factor (EOF), fibroblast growth factor (FGF), TGF- 
beta, bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, 
activins A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation 

20 factors (GDFs), nodal, MIS, inhibin-alpha, TGF-betal , TGF-beta2, TGF-beta3, TGF- 
betaS, and glial-derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the polypeptide 
of the present invention. Biologically active fragments are those exhibiting activity 
similar, but not necessarily identical, to an activity of the polypeptide of the present 

25 invention. The biological activity of the fragments may include an improved desired 
activity, or a decreased imdesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian j5broblast cell, a the 

30 polypeptide of the present invention, the compoxmd to be screened and 3[H] 

thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
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screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compoimd stimulates proUferation by determining the 

uptake of ^[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 

5 thymidine. Both agonist and antagonist compoxmds may be identified by this 

procedure. 

In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 

10 the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 

15 second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat disease or to bring 
about a particular result in a patient (e.g., blood vessel growth) by activating or 

20 inhibiting the polypeptide/molecule. Moreover, the assays can discover agents which 
may inhibit or enhance the production of the polypeptides of the.invention fi-om 
suitably manipulated cells or tissues. 

Therefore, the invention includes a method of identifying compounds which 
bind to a polypeptide of the invention comprising the steps of: (a) incubating a 

25 candidate binding compound with a polypeptide of the present invention; and (b) 
determining if binding has occurred. Moreover, the invention includes a method of 
identifying agonists/antagonists comprising the steps of: (a) incubating a candidate 
compoxmd with a polypeptide of the present invention, (b) assaying a biological 
activity, and (b) determining if a biological activity of the polypeptide has been 

30 altered. 
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Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell boimd form of a polypeptide of the invention. 
5 As discussed herein, polypeptides or antibodies of the invention may be 

associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 
10 (including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the celVs genome or replicate 

* 

1 5 episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

20 By '*toxin" is meant compounds that bind and activate endogenous cytotoxic 

effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to, radioisotopes 

25 known in the art, compoimds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 

30 non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
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benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

■ 

Drug Screeping i 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding jfragments thereof, in any 
of a variety of dmg screening techniques. The polypeptide or fragment employed in 
such a test may be afiSxed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drags or any 
other agents which affect activities mediated by the polypeptides of the present 
invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound 
form, and the amoxmt of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
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invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
5 peptide test compounds are reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
cjqpture the peptide and immobilize it on the solid support. 

10 This invention also contemplates the use of competitive drug screening assays 

in which neutralizing antibodies capable of binding polypeptides of the present 
invention specifically compete with a test compoimd for binding to the polypeptides 
or firagments thereof In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 

15 invention. 

Polypeptides of flie Inventioii Binding Peptides and Other Molecules 

The invention also encompasses screening methods for identifying 
polypeptides and nonpolypeptides that bind polypeptides of the invention, and the 
20 polypeptide of the invention binding molecules identified thereby. These binding 
molecules are usefiil, for example, as agonists and antagonists of the polypeptides of 
the invention. Such agonists and antagonists can be used, in accordance with the 
invention, in the therapeutic embodiments described in detail, below. 

This method comprises the steps ofcontacting a polypeptide of the invention 
25 with a plurality of molecules; and identifying a molecule that binds the polypeptide of 
the invention. 

The step of contacting the polypeptide of the invention with the plurality of 
molecules may be effected in a number of ways. For example, one may contemplate 
immobilizing the polypeptide of the invention on a solid support and bringing a 
30 solution of the plurahty of molecules in contact with the immobilized polypeptide of 
the invention. Such a procedure would be akin to an affinity chromatographic process, 
with the affinity matrix being comprised of the immobilized polypeptide of the 
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invention. The molecules having a selective affinity for the polypeptide of the 
invention can then be purified by affinity selection. The nature of the solid support, 
process for attachment of the polypeptide of the invention to the solid support. 







II 


II 



5 and well known to those of ordmary skill in the art. 

Alternatively, one may also separate a plurality of polypeptides into 
substantially separate fractions comprising a subset of or individual polypeptides. For 
instance, one can separate the plurality of polypeptides by gel electrophoresis, column 
chromatography, or like method known to those of ordinary skill for the separation of 

1 0 polypeptides. The individual polypeptides can also be produced by a transformed host 
cell in such a way as to be expressed oh or about its outer surface (e.g., a recombinant 
phage). Lidividual isolates can then be "probed" by the polypeptide of the invention, 
optionally in the presence of an inducer should one be required for expression, to 
determine if any selective affinity interaction takes place between the polypeptide of 

15 the invention and the individual clone. Prior to contacting the polypeptide of the 
invention with each firaction comprising individual polypeptides, the polypeptides 
could first be transferred to a solid support for additional convenience. Such a solid 
support may simply be a piece of filter membrane, such as one made of nitrocellulose 
or nylon. In this manner, positive clones could be identified firom a collection of 

20 transformed host cells of an expression library, which harbor a DNA construct 

encoding a polypeptide having a selective affinity for a polypeptide of the invention. 
Furthermore, the amino acid sequence of the polypeptide having a selective affinity 
for the polypeptide of the invention can be determined directly by conventional means 
or the coding sequence of the DNA encoding the polypeptide can fi-equently be 

25 determined more conveniently. The primary sequence can then be deduced fi'om the 
corresponding DNA sequence. If the amino acid sequence is to be determined firom 
the polypeptide itself, one may use microsequencing techniques. The sequencing 
technique may include mass spectroscopy. 

In certain situations, it may be desirable to wash away any unbound 

30 polypeptide of the invention, or altemtatively, unbound polypeptides, firom a mixture 
of the polypeptide of the invention and the plurality of polypeptides prior to 
attempting to detemMne or to detect the presence of a selective affinity interaction. 
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Such a wash step may be particularly desirable when the polypeptide of the invention 
or the plurality of polypeptides is bound to a sohd support. 

The plurality of molecules provided according to this method may be provided 
by way of diversity libraries, such as random or combinatorial peptide or nonpeptide 
Ubraries which can be screened for molecules that specifically bind to a polypeptide 
of the invention. Many libraries are known in the art that can be used, e.g., chemically 
synthesized libraries, recombinant (e.g., phage display libraries), and in vitro 
translation-based libraries. Examples of chemically synthesized hbraries are 
described in Fodor et al., 1991, Science 251:767-773; Houghten et al., 1991, Nature 
354:84-86; Lam et al., 1991, Nature 354:82-84; Medynski, 1994, Bio/Technology 
12:709-710;Gallop et al., 1994, J. Medicinal Chemistry 37(9): 1233-1251; Ohhneyer 
et al., 1993, Proc. Natl. Acad. Sci. USA 90:10922-10926; Erb et al., 1994, Proc. Natl. 
Acad. Sci. USA 91:11422-11426; Houghten et al., 1992, Biotechniques 13:412; 
Jayawickreme et al., 1994, Proc. Natl. Acad. Sci. USA 91:1614-1618; Sahnon et al., 
1993, Proc. Natl. Acad. Sci. USA 90:1 1708-1 1712; PCX Publication No. WO 
93/20242; and Brenner and Lemer, 1992, Proc. Nati. Acad. Sci. USA 89:5381-5383. 

Examples of phage display libraries are described in Scott and Smith, 1990, 
Science 249:386-390; Devlin et al., 1990, Science, 249:404-406; Christian, R. B., et 
al., 1992, J. Mol. Biol. 227:711-718); Lenstra, 1992, J. Immunol. Meth. 152:149-157; 
Kayet al., 1993, Gene 128:59-65; and PCX Publication No. WO 94/18318 dated Aug. 
18, 1994. 

hi vitro translation-based libraries include but are not limited to those 
described in PCX PubUcation No. WO 91/05058 dated Apr. 18, 1991; and Mattheakis 
et al., 1994, Proc. Natl. Acad. Sci. USA 91:9022-9026. 

By way of examples of nonpeptide libraries, a benzodiazepine hbrary (see 
e.g., Bunin et al., 1994, Proc; Natl. Acad. Sci. USA 91:4708-4712) can be adapted for 
use. Peptoid hbraries (Simon et al., 1992, Proc. Natl. Acad. Sci. USA 89:9367-9371) 
can also be used. Another example of a hbrary that can be used, in which the amide 
functionalities in peptides have been permethylated to generate a chemically 
transformed combinatorial hbrary, is described by Ostresh et al. (1994, Proc. Natl. 
Acad. Sci. USA 91:1 1138-1 1 142). 

Xhe variety of non-peptide Ubraries that are useful in the present invention is 
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great. For example, Ecker and Crooke, 1995, Bio/Technology 13:351-360 list 
benzodiazepines, hydantoins, piperazinediones, biphenyls, sugar analogs, beta- 
mercaptoketones, arylacetic acids, acylpiperidines, benzopyrans, cubanes, xanthines, 
aminimides, and oxazolones as among the chemical species that form the basis of 
5 various libraries. 

Non-peptide libraries can be classified broadly into two types: decorated 
monomers and ohgomers. Decorated monomer libraries employ a relatively simple 
scaffold structure upon which a variety functional groups is added. Often the scaffold 
will be a molecule with a known useful pharmacological activity. For example, the 

10 scaffold might be the benzodiazepine structure. 

Non-peptide oligomer libraries utilize a large number of monomers that are 
assembled together in ways that create new shapes that depend on the order of the 
monomers. Among the monomer units that have been used are carbamates, 
pyrrolinones, and morpholinos. Peptoids, peptide-like oligomers in which the side 

15 chain is attached to the alpha amino group rather than the alpha carbon, form the basis 
of another version of non-peptide oligomer libraries. The first non-peptide oligomer 
Ubraries utilized a single type of monomer and thus contained a repeating backbone. 
Recent libraries have utilized more than one monomer, giving the libraries added 
flexibihty. 

20 Screening the libraries can be accomplished by any of a variety of commonly 

known methods. See, e.g., the following references, which disclose screening of 
peptide libraries: Parmley and Smith, 1989, Adv. Exp. Med. Biol. 251:215-218; Scott 
and Smith, 1990, Science 249:386-390; Fowlkes et al., 1992; BioTechniques 13:422- 
427; Oldenburg et al., 1992, Proc. Natl. Acad. Sci. USA 89:5393-5397; Yu et al., 

25 1994, Cell 76:933-945; Staudt et al., 1988, Science 241 :577-580; Bock et al., 1992, 
Nature 355:564-566; Tuerk et al., 1992, Proc. Natl. Acad. Sci. USA 89:6988-6992; 
Ellington et al., 1992, Nature 355:850-852; U.S. Pat. No. 5,096,815, U.S. Pat. No. 
5,223,409, and U.S. Pat. No. 5,198,346, all to Ladner et al.; Rebar and Pabo, 1993, 
Science 263:671-673; and CT Publication No. WO 94/18318. 

30 In a specific embodiment, screening to identify a molecule that binds a 

polypeptide of the invention can be carried out by contacting the library members 
with a polypeptide of the invention immobilized on a solid phase and harvesting those 
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library members that bind to the polypeptide of the invention. Examples of such 
screening methods, termed "paiming" techniques are described by way of example in 
Parmley and Smith, 1988, Gene 73:305-318; Fowlkes et al., 1992, BioTechniques 
13:422-427; PCT Publication No. WO 94/18318; and in references cited herein. 

In another embodiment, the two-hybrid system for selecting interacting 
proteins in yeast (Fields and Song, 1989, Nature 340:245-246; Chien et al., 1991, 
Proc. Natl. Acad. Sci. USA 88:9578-9582) can be used to identify molecules that 
specifically bind to a polypeptide of the invention. 

Where the polypeptide of the invention binding molecule is a polypeptide, the 
polypeptide can be conveniently selected fi:om any peptide library, including random 
peptide libraries, combinatorial peptide libraries, or biased peptide Ubraries. The term 
"biased" is used herein to mean that the method of generating the library is 
manipulated so as to restrict one or more parameters that govern the diversity of the 
resulting collection of molecules, in this case peptides. 

Thus, a truly random peptide Ubrary would generate a collection of peptides in 
which the probability of finding a particular amino acid at a given position of the 
peptide is the same for all 20 amino acids. A bias can be introduced into the library, 
however, by specifying, for example, that a lysine occur every fifth amino acid or that 
positions 4, 8, and 9 of a decapeptide library be fixed to include only arginine. 
Clearly, many types of biases can be contemplated, and the present invention is not 
restricted to any particular bias. Furthermore, the present invention contemplates 
specific types of peptide libraries, such as phage displayed peptide libraries and those 
that utilize a DNA construct comprising a lambda phage vector with a DNA insart. 

As mentioned above, in the case of a polypeptide of the invention binding 
molecule that is a polypeptide, the polypeptide may have about 6 to less than about 60 
amino acid residues, preferably about 6 to about 10 amino acid residues, and most 
preferably, about 6 to about 22 anadno acids. In another embodiment, a polypeptide of 
the invention binding polypeptide has in the range of 15-100 amino acids, or 20-50 
amino acids. 

The selected polypeptide of the invention binding polypeptide can be obtained 
by chemical synthesis or recombinant expression. 
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Antisense And Ribozvme (Antapronists) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
5 clone. In one embodiment, antisense sequence is generated internally by the 

organism, in another embodiment, the antisense sequence is separately administered 
(see, for example, O^Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 

10 or RNA, or through triple-heUx formation. Antisense techniques are discussed for 
example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple heUx 
formation is discussed in, for instance, Lee et al.. Nucleic Acids Research, 6:3073 
(1979); Cooney et al.. Science, 241:456 (1988); and Dervan et al.. Science, 251:1300 

15 (1991). The methods are based on binding of a polynucleotide to a complementary 
DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 

20 experiments were performed in vitro by incubating cells with the ohgoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
ohgonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading jframe is flanked by an EcoRl 
site on the 5 end and a HindlE site on the 3 end. Next, the pair of oligonucleotides is 

25 heated at 90^C for one minute and then annealed in 2X Hgation buffer (20mM TRIS 
HCl pH 7.5, lOmM MgC12, lOMM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind IE site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 

30 oligonucleotide of from about 10 to 40 base pairs in length. A DNA oUgonucleotide 
is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
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RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellularly by transcription from an exogenous sequence. For example, a vector or 
5 a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 

10 in the art. Vectors can be plasmid, viral, or others kno\yn in the art, used for 

replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the SV40 early 

15 promoter region (Bemoist and Chambon, Nature, 29:304-3 10 (1981), the promoter 
contained in the 3 ' long terminal repeat of Rous sarcoma virus (Yamamoto et al., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al, Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionem gene (Brinster et al.. Nature, 296:39-42 (1982)), etc. 

20 The antisense nucleic acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 

25 forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 

30 invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine tiie melting point of the hybridized complex. 
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Oligonucleotides that are complementary to the 5 ' end of the message, e.g., 
the 5 ' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 
to the 3 ' untranslated sequences of mRNAs have been shown to be effective at 
5 inhibiting translation of mRNAs as well. See generally, Wagner, R., Nature, 

372:333-335 (1994). Thus, oUgonucleotides complementary to either the 5' - or 3 ' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
OUgonucleotides complementary to the 5 ' untranslated region of the mRNA should 

10 include the complement of the AUG start codon, Antisense oligonucleotides 

complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5' -, 3' - or coding region of mRNA, antisense nucleic acids should be at least six 
nucleotides in length, and are preferably oUgonucleotides ranging from 6 to about 50 

15 nucleotides in length. In specific aspects the oligonucleotide is at least 10 

nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 
stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 

20 phosphate backbone, for example, to improve stabiUty of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad, Sci. U.S.A. 86:6553-6556 
(1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT PubUcation 

25 NO: WO88/098 1 0, pubUshed December 1 5, 1 988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, pubUshed April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549(1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 

30 hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 
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The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to, 5-fluorouracil, 
5-bromouracil, 5-chlorouracil, 5-iodouiacil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 

1 0 5 '-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 

isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-lhiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 

15 2,6-diaminopxmne. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected firom the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 

20 one modified phosphate backbone selected fi^om the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiaraidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

25 oligonucleotide. An a-anomeric ohgonucleotide forms specific double-stranded 

hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et al, Nucl. Acids Res., 15:6625-6641 (1987)). 
The ohgonucleotide is a 2-0-methykibonucleotide (Inoue et al., Nucl. Acids Res., 
15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEES Lett. 

30 215:327-330 (1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
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commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al, Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-.7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarver et al. Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
corresponding to the polynucleotides of the invention, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mKNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mGRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
known in the art and is described more fully in Haseloff and Gerlach, Nature, 
334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5 ' 
end of the niElNA corresponding to the polynucleotides of the invention; i.e., to 
increase efficiency and minimize the intracellular accumulation of non-fimctional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for unproved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol in or pol II promoter, so that transfected cells will produce sufficient quantities of 
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the ribozyme to destroy endogenous messages and inhibit translation. Since 
ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
5 and proUferation effects of the polypeptides of the present invention on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
10 diseases, and prevent the proliferation of epitheUal lens cells after extracapsular 
cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
1 5 tissue during wound healing. 

The antagonist/agonist may also be employed to treat, prevent, and/or 
diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing diseases, 

disorders, and/or conditions, including but not limited to the diseases, disorders, 

20 and/or conditions listed throughout this appUcation, associated with overexpression of 

a polynucleotide of the present invention by administering to a patient (a) an antisense 

molecule directed to the polynucleotide of the present invention, and/or (b) a • 

ribozyme directed to the polynucleotide of the present invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
25 invention 

Other Activities 

The polypeptide of the present invention, as a result of the abiUty to stimulate 
vascular endothehal cell growth, may be employed in treatment for stimulating re- 
30 vascularization of ischemic tissues due to various disease conditions such as 

thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
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may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating woimds due to injuries, 

4 

bums, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
5 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neuro-degenerative conditions such as Alalieimer's 
10 disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 
invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
1 5 skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
20 marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 
25 The polypeptide or polynucleotides and/or agonist or antagonists of the 

present invention may also increase or decrease the differentiation or proUferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also be used to modulate mammaUan characteristics, such as 
30 body height, weight, hair color, eye color, skin, percentage of adipose tissue, 

pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
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modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may be used to change a mammal's mental state or physical state by 
5 influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 

capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 

« 

levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
10 invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabihties, fat content, lipid, protein, carbohydrate, vitanodns, 
minerals, cofactors or other nutritional components. 

Other Preferred Embodiments 

15 Other preferred embodiments of the claimed invention include an isolated 

nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defmed in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

20 nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5 ' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3 ' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

25 nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3 ' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Similarly preferred is a nucleic acid molecule wherein said sequence of 

30 contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5 ' 
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Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3 ' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 

« 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
5 sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 
10 A further preferred embodiment is a nucleic acid molecule comprising a 

nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3 ' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
15 in Table L 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
20 stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
25 comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Dq)osit Number shown in Table 1 for said 
cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
30 sequence which is at least 95% identical to a sequence of at least 50 contiguous 

nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
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Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1 . 

■ 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
5 complete open reading jframe sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
10 comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 

1 5 nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 

20 wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 

25 determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 

30 selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
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from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
5 acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
10 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 

15 one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 

20 biological sample obtained &om said subject nucleic acid molecules, if any, 

comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 

25 Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1 . 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 

30 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 
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Also prefeixed is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
5 sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The nucleic acid molecules can comprise DNA molecules or RNA 
10 molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
1 5 acids is included in the amino acid sequence of SEQ ID NO: Y in the range of 

positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO: Y in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
20 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y. 
25 Further preferred is an isolated polypeptide comprising an amino acid 

sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
30 acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 
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Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
5 cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
10 with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
1 5 deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 . 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
20 clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected firom the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
25 defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone m Table 
1. 

Fxuther preferred is a method for detecting in a biological sample a 
30 polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected fi-om the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
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defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing an amino acid sequence of at least 
5 one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 

10 selected firom said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected &om the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 

15 Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined fi-om a polypeptide 

20 molecule in said sample with said sequence selected firom said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 

25 from the group consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is 
any integer as defined in Table 1 ; and a complete anodno acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

30 Also preferred is the above method for identifying the species, tissue or cell 

type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
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sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from tlie above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
5 associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 

10 contiguous amino acids in a sequence selected from the group consis;ting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 

15 In any of these methods, the step of detecting said polypeptide molecules 

includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an anndno acid sequence that is at 

20 least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a himian cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 

25 shown for said cDNA clone in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 

30 comprises an amino acid sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 



wo 02/24721 



PCT/USOl/00544 



identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Further preferred is a method of making a recombinant vector comprising 
inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
5 is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 

10 expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected firom the group consisting of: an amino acid sequence of 
SEQ ID NO:Y beginning with the residue at the position of the First Amino Acid of 

1 5 the Secreted Portion of SEQ ID NO: Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO:Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 

20 clone in Table 1 . The isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 

25 increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 

30 goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 

embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 
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In specific embodiments of the invention, for each "Contig ID" hsted in the 
fourth column of Table 7, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 7 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 7, Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 7. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
representative example. AH references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLET 



Gene 
No. 


cDNA 
Clone ID 


NTSEQ 
roNO: 
X 


Contig ro 


Public Accession Numbers 


1 


HFKLX38 


11 


1132442 


AI245696, AI250552, AA410788, AI223626, 
AI251034, AI284543, AA847499, AW303098, 
AA644090, AI061313, AI254779, AW341978, 
AW0231 1 1, AI654738, AI923050, AI284640, 
AA602906, AA833875, AA833896, AI801505, 
AA5 15728, AA704393, AA643770, AI249853, 
AL038936, AL040054, AI254770, AI755202, 
AI066646,AA721645,AI745151,AI962030, ' 
AA904275, AA574442, AI244127, AL037910, 
AI345681, AI345675, AA053463, AA226584, 
AW088462, AA610509, AW276678, AI499954, 
AA503298, AI040051, AI754170, AA536040, 
AI926728, AW117740, AI792529, AI885572, 
AI278440, AA828867, AI277373, AI932443, 
AI054193, AI267356, AI267450, AA228778, 
AI7531 13, AA315361, AI334896, AW328446, 
AA714011, AI675615, AA630854, AW069412, 
AA622801, AI056177, AI133083, AP000694, 
AL035587, AC005939, Z85987, AC005736, 
AC004643, Z83844, AC003010, AC003688, 
AC005932, AL031622, AC006014, AC005921, 
AP000695, ALl 17344, AC004257, AC005488, 
U73640, AC012384, AC005670, AC006441, 
AC005846, Z97054, AC007774, AC006236, 
AC003084, AP000504. AC007566, AL035683, 
Z99716, AL021579, AL121694, AL031295, 
AC002985, AC002470, AFO31078, AC005375, 
AC005520, AC005539, AC004895, AC005274, 
AC002316, AF196972, AC005225, AC002132, 
AL022476, AF030876, AC000134, AC004647, 
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* 






AC002472, AC005566, AC004797, AP000885, 
U47924, AC007664, AL133245, AL008729, 
AC005369, AC004914, U82828, AL079340, 
AC006576, AL031432, AF001550, AL0503G7, 
AL022320, AC000364, U67817, AC006449, 
AC004263, AC005914, Z83847, AC005907, 
AC005666, AC002126, AP000513, AC002468, 
AC005057, AL109952, Z82195, AL033527, 
AL034420, Z70280, AC007999, AC004966, 
AC00621 1, L44140, AF047825, AC005183, 
AL035455, AL 109827, AF 129756, Z97352, 
AL022098, AC002404, AC002504, AL049839, 
AC005702, ALl 33445. AC004859, AC004805, 
AC004799, AP000495, AC004526, AC004492, 
AJ251973, Z93848, AC005200, AL034429, 
AL031283, AL031584, AC007201, Z82217, 
AD000813, AC002476, AL121825, AC007298, 
AC005399, AL133246, AL096701, AC005318, 
AL031670, AC007462, AC004400, Z98753, 
AC004505, AL020989, AC004955, AC005619, 
AC005952, AC006965, AC005800, AC005899, 
AC002116, AL049872, AB023053, AC004150, 
AL049589, AC003967, AC002054, AL023553, 
AC002554, AC005484, AC004841, AD000812, 
AF064858, Z94056, AC000031, AC004144, 
AL023883, AC005971, AF205588, Z951 15, 
AL136295, AC00701 1, AC009247, AC006241, 
AL096791. Z99128, U96629, AL021 154, 
AL023577, Z83845, Z99127, AP000516, 
AC007536, AP000503, AC006530, AC005740, 
AC007845, Z97056, AC004020, AC005102, 
AC006138, AP001050, AC006088, AL050312, 
AL008730, L47234, AL035420, AC008O18, 
U07561, AL022315, AC004024, AL031431, 
AL009181, AC009248, ACX)06509, AC004031, 
AC007993, Z83851, AC007388, AP001052, 
AL049776, AC005694, AC004832, AL031846, 
AL049694, AC005796, AC007065, AP000014, 
AC005786, U63721, AC005874, AF134471, 
AC007277, AC007242, AL022316, AC008041, 
and AC003046. 


1 


HFKLX38 


33 

• 


1042908 


AI245696, AA847499, AA410788, A1250552, 
AI223626, AW023 1 11, AI25 1 034, AI284543, 
AI254779, AI061313, AW303098, AA644090, 
AI284640, AI654738, AI923050, AA602906, 
AW341978, AI801505, AA503298, AA833875, 
AA833896, AA643770, AA704393, AA515728, 
AL038936, AI254770, AL040054, AW069412, 
AI056177, AI249853, AI755202, AI066646, 
AI745151, AA622801, AI962030, AA904275, 
AW419389, AA721645, AA630854, AI345681, 
AI345675, AA574442, AI244127, AL037910, 
AI792529, AI278440, AI277373, AW088462, 
AI3 34896, AI040051, AI583466, AI926728, 
AI332615, AI054193, AA610509, AW276678, 
AW328446, AA053463, AA226584, AI267356, 
AI267450, AI499954, AA536040, AI754170, 
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• 


( 




AI932443, AI7531 13, AI675615, AWl 17740, 1 
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1143810 


AA768371, An21204, AL134524, AL042832, 
AL045327, AL042420, AL045328, AL1341 10, 
AW084068, AI266473, AL047163, AL038878, 
AL042898, AA515723, AP000208, AP000130, 
Z997 1 6, AP000247, AC0059 1 1 , AC005089, 
AL133445, AL049843, AC003071, AC005015, 
AC005520, AL121658, AP000359, AL03 131 1, 
AL132712, AL122021, AP000503, Z93023, 
AL049569, AC004878, AL079295, ACOOS 1 02, 
AL079342, AC002467, AJ246003, AP000496, 
AC002394, AL035681, AP000355, AL139054, 
AC005209, Z81369, AB014078, AC004491, 
AF165926, AL021453, Z83856, AC005736, 
AF015416, AF134726, AL022302, Z98742, 
AL022724, AC004938, AC005081, Z99128, 
1 Z84466, AC020663, AC005902, Z84469, 
i AL096775, AC006013,AL009181,AP000252, 
AF095901, AL121825, AP000047, AL034343, 
AL035658, AC003666, AC007637, AC005484, 
AL109827, Z93244, AP00003 1, AL021391, 
AC005971,AC004832, and APOOOOll. . 


18 


HTFOS57 

1 1 
• J 


61 


1043900 


AA768371, AI721204, AI266473, AA515723, 

AA630476, AL133755, Z99716, AP000247, 
AC005089, AL049835, AP000130, AP000208, 
AL133445, AC002394, Z93023, AL139054, 
AC005520. AC005902, AJ246003, AL049843, 
AL121658, AP000359, AP000074, AC00591 1, 
AC00307 1 , AP000503, AC004686, AP000496, 
AC005015, Z99128, AC020663, AL03131 1, 
AL079295, AF134726, AL034343, Z84469, 
AC002041, AL133245, Z97053, AC005736, 
AC005081, AL049569, AL050307, AL132712, 
AP000047, AL022238, AC002467, APOOOOl 1, 
AC002542, Z81369, AC010197, AC005820, 
AC004983, AC004491 , AL096775, AF045555, 
AC002126, Z86090, AL122021, AC004069, 
AL035681, AC005067, AC00601 1, AC005746, 
AC004099, APOOOl 15, U85195, AL035658, 
AC007051, AP000355, AC005971, AL024498, 
AL109798, AL009181, andAC005484. 


1 10 




29 1 


1167171 


AI825823, AI700494, AA443455, AI936160, 
AI884655, AW005803, AI825829, AI700485, 
AA622020, AI057553, AW044284, AI701 135, 
AW015151, AI828875, AA974971, AI831669, 
AI923369, AI858013, AI823505, AI251442. 
AI522289, AI283850, AI857923, AI809046, 
AW003451,AW025578,AW166494, | 
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AI200648, AA282170, AI655805, AI337369, 
AI200543, All 88977, AI686065, AI677688, 
AW131850, AI439670, AI823504, AW131713, 
AI656196, AA595124, AA534988, AI478395, 
AI3 80902, AI670039, AI089262, AW002239, 
AI682555, AA873616, AI969193, AI394066, 
AI199783, AI739075, AA865814, AA448946, 
H06267, W58413, AI439837, AI478313, 
AI582728, H06309, AA783023, R50686, 
AW341798, N94945, AI700886, AI867786, 
AI624025, H46633, AI206420, R54657, 
AI744067, N78583, AA765293, AI381330, 
AA887597, AW044689, AI189570, AI220205, 
AI288571, H18313, AI916082, W19563, 
AI940312, H27516, R87847, R33097, H43696, 
R87404, R50687, AI634986, R87767, R67973, 
R22237. AA443323, AI868521, AI767139, 
AA534236, AI985591, AA449673, R83526, 
AW005824, AI337486, AW028693, R33190, 
AI823581, R87403, AI735390, AI219632, 
W58525, H43778, AI962780, AA976289, 
AI923214, AI352434, AI253727, F32340, 
AI381329, AA449873, H27586, R66888, 
AA782805, W07177, AA778050, AA766798, 
D20444, W23252, AW025883, AA7 14037, 
AA973027, AW008884, AI968185, AA935822, 
AI223201, AW291074, AA021301, AI671294, 
W72256, AA977192, W58439, AI815580, 
AW004976, AA435529, AI416961, AW090141, 
AW169148, R46329, AW237262, AI521080, 
AI955906, AI147725, W33163, AW081797, 
AW028196, AI858137, AA199735, Z94789, 
AW468320, AW770602, and AW772297. 


19 


HXOAC69 


62 


1047031 


R22237, R33097, R50687, R50686, R54657, 
R67973, H06267, H27516, H43696, H43778, 
H46633, R87403, R87404, R87767, N78583, 
W07177, W19563, W58525, W58413, 
AA282170, AA534236, AA534988, AA595124, 
AA622020, AA7 14037, AA765293, AA766798, 
AA865814, AA873616, AA887597, AA974971, 
AA976289, AA443323, AA443455, AA448946, 
AA449873, AA778050, AA782805, AA783023, 
AA973027, AI057553, AI089262, D20444, 
AI251442, AI283850, AI337369, AI352434, 
AI206420, AI380902, AI394066, AI439837, 
AI439670, AI478313, AI478395, AI624025, 
AI188977, AI189570, AI200543, AI200648, 
AI655805. AI656196, AI219632, AI253727, 
AI288571, AI337486, AI634986, AI522289, 
AI671294, AI682555, A1686065, AI739075, 
AI744067, AI767139, AI700485, AI700494, 
AI700886, AI701 135, AI823505, AI823504, . 
AI825829, AI825823, AI828875, AI831669, 
AI857923, AI858013, AI884655, AI867786, 
AI809046, AI916082, AI923214, AI923369, 
AI936160, AI962780, AI969193, AW003451, 
AW005803, AW005824, AI985591, 
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AW015151, AW025578, AW131713, 
AW131850, and AW34 1798. 


20 


HWMAF61 


30 


1213297 


AB47274, Z99396, AL038837, AL037051, 
AL036725, ALl 19324, AL036418, AA631969, 
AL039074, ALl 19457, AW392670, AL134524, 
AL036924, AL039564, AL039085, AL036858, 
AL039156, AL039108, AL039109, AL039128, 
AL038509, ALl 19484, ALl 19443, ALl 19399, 
AW372827, AL037094, AL039659, 
AW384394, AL038531, AL036196, ALl 19319, 
ALl 19363, AW363220, ALl 19497, U46349, 
AL119391, AL039625, AL039648, AL045337, 
ALl 19444, AL036767, ALl 19483, AL042544, 
AL036190, AL037082, AL037526, ALl 19355, 
AL037639, AL039678, AL039629, ALl 19496, 
U46350, ALl 19522, AL039423, AL036238, 
AL038447, AL134518, AL039150, U46341, 
ALl 19418, AL040992, U46351, AL042909, 
ALl 19341, ALl 19335, ALl 19396, AL134538, 
ALl 1 9464, ALl 19439, AL037077, AL039386, 
AL037726, U46347, AL038520, AL036268, 
AL039410, AL038851, U46346, AL036998, 
AL037085, AL036733, AL037205, AL037178, 
AL042984, AL037615, AL042614, AL042965, 
AL134530, AL036679, AL043029, AL037027, 
AL042975, AL134528, U46345, AL036191, 
AL042970, AL134542, AL036719, AL042551, 
AL134519, AL043033, AL04301 1, AL043019, 
AL042450, AL042542, AL036765, AL043003, 
ALl 19304, AL036774, AL037021, AL036158, 
AL036836, AL036999, AL036886, ZI2840, 
AR066494, AR060234, A81671, AR023813, 
AR064707, AR069079, AR0541 10, and 
AB026436. 


20 


HWMAF61 


63 


1188597 


AI347274. 


20 


HWMAF61 


64 


1143835 


Z99396, AL038837, AL037051, AL036725, 
AL036418, AA631969, AL039074, AW392670, 
AL036924, AL039564, AL039085, AL036858, 
AL039156, AL039108, AL039109, AL039128, 
AL038509, ALl 19484, AW372827, AL037094, 
AL039659, AW384394, AL038531, AL036196, 
ALl 193 19, ALl 19363, AW363220, ALl 19497, 
U46349, ALl 19391, AL039625, AL039648, 
AL045337, ALl 19444, AL036767, ALl 19483, 
AL036190, AL037082, AL037526, ALl 19355, 
AL037639, ALl 19457, ALl 19443, ALl 19324, 
AL039678, AL039629, ALl 19496, U46350, 
ALl 19522, AL039423, AL036238, AL038447, 
AL039150, U46341, AL040992, U46351, 
AL042909, ALl 19341, ALl 19335, ALl 19396, 
AL134538, ALl 19439, AL037077, ALl 19418, 
AL039386, AL037726, U46347, AL038520, 
AL134518, AL036268, AL039410, AL038851, 
U46346, AL036998, AL037085, AL036733, 
AL037205, AL037178, AL042984, AL037615, 
AL042614, AL042965, ALl 34530, AL036679, 
AL043029, AL037027. AL042975. AL134528. 
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ALl 19399, U46345, AL134524, AL036191, 
AL042970, AL134542, AL036719, ALG42551, 
AL134519, AL04301 1, AL042544, AL043019, 
AL043033, AL042450, AL042542, AL036765, 
AL043003, ALl 19304, ALl 19464, AL036774, 
AL037021, AL036158, AL036836, AL036999, 
AL036886, AL036964, Z12840, AR060234, 
AR066494, A81671, AR023813, AR064707, 
AKUoyu /V, adUzd4^o, and akum i lu. 


20 


HWMAF61 


65 


1033715 


Z12840. 


20 


HWMAF61 


66 


1047027 


AI347274. 


21 


HMSOC30 


31 


1033846 


AA158537, AI002979, AA806165, AI702990, 
AI091292, AI005391, N54188, AA069178, 
AA091807, AA095638, and AC006146. 


21 


HMSOC30 


67 


1045945 


AI525927, and AC006146. 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 



Examples 

Example 1; Isolation of a Selected cDNA Clone From the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasnud vector. 

10 Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constmcting the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 

1 5 isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Librarv Corresponding Deposited Plasmid 
Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

20 Zap Express pBK 

lafinid B A plafinid BA 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

pCMVSport 3.0 pCMVSport 3.0 

25 pCR®2.1 pCR®2.1 



Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al.. Nucleic Acids Res. 
30 16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 

17:9494 (1989)) andpBK (Alting-Mees, M, A. et al.. Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, Inc., 1 101 1 N. Torrey 
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Pines Road, La JoUa, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
5 primer sequences which flank the polyUnker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or refer to 
the orientation of the fl origin of repUcation ("ori"), such that in one orientation, 
single stranded rescue initiated from the fl ori generates sense strand DNA and in the 
other, antisense. 

1 0 Vectors pSportl , pCMVSport 2.0 and pCMVSport 3.0, were obtained from 

Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DHIOB, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
al. Focus 15:59 (1993).) Vector lafinid BA (Bento Scares, Columbia University, 

1 5 NY) contains an ampicillin resistance gene and can be transformed into E. coU strain 
XL-1 Blue. Vector pCR®2.1, which is available from Ihvitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coH strain DHIOB, available from Life Technologies. (See, for 
instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 

20 Bio/Technology 9 : ( 1 99 1 ).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 

25 plasmids, each comprising a cDNA clone different from that given clone. Thus, 

deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1 . Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amoxmts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 

30 may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 
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Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1 . First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
1DN0:X. 

5 Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 

■ 

using an AppUed Biosystems DNA synthesizer according to the sequence reported. 
The ohgonucleotide is labeled, for instance, with ^^P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E,g., Maniatis et al.. Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 

10 The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 

15 These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al. Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1.104), or other techniques known to those of skill in the art. 

Altematively, two primers of 17-20 nucleotides derived from both ends of the 

20 SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5 ' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to ampUfy the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 

25 1 .5-5 mM MgCk, 0.01 % (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongation 
at 72 degree C for 1 min) are performed with a Perkin-Ehner Cetus automated 
thermal cycler. The amphfied product is analyzed by agarose gel electrophoresis and 

30 the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 
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Several methods are available for the identification of the 5 ' or 3 ' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5 ' and 3 ' "RACE" protocols which are well 
5 known in the art. For instance, a method similar to 5 ' RACE is available for 

generating the missing 5 ' end of a desired full-length transcript. (Fromont-Racine et 
al., Nucleic Acids Res. 21(7): 1683-1684 (1993).) 

Briefly, a specific RNA oUgonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
1 0 primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5' portion ofthe desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated firom the desired source, 

y 

1 5 although poly- A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5 ' ends of messenger RNAs. This reaction 

20 leaves a 5 ' phosphate group at the 5 ' end of the cap cleaved RNA which can then be 
ligated to an RNA oUgonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5 ' end using a primer specific 

25 to the ligated RNA ohgonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5 ' end sequence belongs to the desired gene. 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 
30 A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 

using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

i 
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Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
5 among others, Sambrook et al. For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P"'^ using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN-IOOtm colunm (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT1200-1. The 
10 purified labeled probe is then used to examine various himaan tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immxme system tissues (M) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
1 5 manufacturer's protocol number PTl 190- 1 . Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

Example 4: Chromosomal Mapping of the Polynucleotides 

20 An oligonucleotide primer set is designed according to the sequence at the 5' 

end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 
This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 

25 Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

30 



wo 02/24721 PCTAJSOl/00544 

321 

Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PGR oligonucleotide primers corresponding to the 5* and 3* ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion ifragments. The primers 
5 used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 
into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 

Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp^, a 
1 0 bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-liistidine tag (6-His), and restriction enzyme cloning 
sites. 

The pQE-9 vector is digested with BamHI and Xbal and the ampUfied 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
15 the bacterial RBS. The hgation mixture is then used to transforai the E. coU stram 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 

expresses the laci repressor and also confers kanamycin resistance (K.anF). 

Transformants are identified by their abiUty to grow on LB plates and 

ampicillin/kanamycin resistant colonies are selected. Plasnoid DNA is isolated and 
20 confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 

culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 

The O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 

cells are grown to an optical density 600 (0,D,^^^) of between 0.4 and 0.6. IPTG 
25 (Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 

mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 

increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 

centrifiigation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
30 agent 6 Molar Guanidine HCl by stirring for 3-4 hours at 4 degree C. The cell debris 

is removed by centrifiigation, and the supernatant containing the polypeptide is loaded 

onto a nickel-nitrilo-tri-acetic acid CTSfi-NTA") affinity resin column (available from 
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QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
5 8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCL 

10 Altematively, the protein can be successfiiUy refolded while immobilized on the Ni- 
NTA coliram. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1.5 hours or more. After renaturation the proteins are eluted by the addition of 250 

15 mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or fix)zen at -80 degree C. 

In addition to the above expression vector, the present invention fiulher 
includes an expression vector comprising phage operator and promoter elements 

20 operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on Febmary 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
repUcation, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgamo sequence, and 6) the lactose operon repressor gene (laclq). The 

25 origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 

DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fi-agment should be about 310 base pairs). The DNA 

30 insert is generated according to the PCR protocol described in Example 1 , using PGR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 



wo 02/24721 



PCT/USOl/00544 



323 



Asp718 (3' primer). The PGR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

5 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following altemative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 
10 Upon completion of the production phase of the E. coli fermentation, the cell 

■ 

culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifiigation at 15,000 ipm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 
15 containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfiiidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 

is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 

« 

20 centrifiigation at 7000 xg for 1 5 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifiigation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 
25 C overnight to allow fiirther GuHCl extraction. 

Following high speed centrifiigation (30,000 xg) to remove insoluble particles, 

« 

the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
30 without mixing for 12 hours prior to fiulher purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0,16 um membrane filter with appropriate surface area 
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(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
5 stepwise maimer. The absorbance at 280 imi of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-P AGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 

10 anion (Poros CM-20, Perseptive Biosystems) exchange resins. The colmnns are 

equilibrated with 40 mM sodium acetate, pH 6.0. Both colmnns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 inM sodium acetate, pH 6.5. Fractions are 

1 5 collected under constant A280 monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 

20 protein is loaded. The purified protein can also be tested for endotoxin/LPS 

contamination, and typically the LPS content is less than 0.1 ng/ml according to LAL 
assays. 

Example 7: Cloning and Expression of a Polvpeptide in a Bacttlovirus 
25 Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovims to express a polypeptide. This expression vector 

■ 

contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
30 BamHI, Xba I and Asp718. The polyadenylation site of the simian viras 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E, coli under control of a weak 



wo 02/24721 



PCT/USOl/00544 



325 



Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 
5 Many other baculovirus vectors can be used in place of the vector above, such 

as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for traascription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al.. Virology 170:31- 
10 39(1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PGR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
15 not need a second signal peptide. Altematively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et al, "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

20 The amplified fragment is isolated from a 1% agarose gel using a 

commercially available kit ("Geneclean," BIO 101 Inc., La JoUa, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
25 optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DNA is then isolated from a 1 % agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La JoUa, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA Ugase. E. coli HBlOl or other suitable E. coli hosts such as XL-1 Blue 
30 (Stratagene Cloning Systems, La JoUa, CA) cells are transformed with the Ugation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
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gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 
ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
5 baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 

described by Feigner et al., Proc. NatL Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 
microliter plate containing 50 ul of serum-free Grace^s medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 

10 added, noixed and incubated for 15 minutes at room temperature. Then the 

transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medixmi without serum. The plate is 
then incubated for 5 hoiurs at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 

15 serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supematant is collected and a plaque assay is performed, 
as described by Simimers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 

20 a "plaque assay" of this type can also be found in the user's guide for insect cell 

culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifiige tube containing 200 ul of Grace's medium and the 

25 suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supematants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 

30 the recombinant baculovirus containing the polynucleotide at a multiplicity of 

infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 n medium minus methionine and 



wo 02/24721 



PCTAJSOl/00544 



327 



cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 
uCi of S-methionine and 5 uCi S-cysteine (available from Amersham) are added. 
The cells are ftirther incubated for 16 hours and then are harvested by centrifiigation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
5 SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
piuified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Example 8: Expression of a Polypeptide in Mammalian Cells 

10 The polypeptide of the present invention can be expressed in a mammalian 

cell. A typical manamalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 

1 5 sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from S V40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

20 Suitable expression vectors for use in practicing the present invention include, 

for example, vectors such as pSVL and pMSG ^iiarmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, 

25 Cos 7 and CVl, quail QCl-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
30 and isolation of the transfected cells. 
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The transfected gene can also be amplified to express large amounts of the 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. etBiophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
' production of proteins. 

Derivatives of the plasmid pSV2-dhfir (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No,209647) contain the strong promoterv(LTR) of the Rous Sarcoma Virus (Cullen et 
al., Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer (Boshart et al.. Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp? 18, facilitate the 
cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene imder control of the S V40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fixigment is isolated &om a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La JoUa, Ca.). The fragment 
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then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
5 are then hgated with T4 DNA Hgase. E. coli HBlOl or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five fig of the expression plasmid pC6 a pC4 is cotransfected with 0.5 

10 ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 
enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G41 8. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 

15 alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 

mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 
6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at tiie highest 
concentrations of methotrexate are then transferred to new 6-well plates containing 

20 even high^ concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

25 Example 9; Protein Fusions 

The polypeptides of the present invention are prefwably fiised to other 
proteins. These ftision proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facihtates purification. (See Example 5; see 

30 also EP A 394,827; Traunecker, et al.. Nature 33 1 :84.86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
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specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubiUty and/or stability of the fused protein compared to the non-fused 
5 protein. All of the types of fusion proteins described above can be made by 

modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PGR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. These 
1 0 primers also should have convenient restriction enzyme sites that will faciUtate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be Ugated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
15 BamHI, hnearizing the vector, and a polynucleotide of the present invention, isolated 
by the PGR protocol described in Example 1 , is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
20 protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

25 GGGATCGGGAGCCCAAATCTTCTGAGAAAACTCACACATGCCCACC 
GTGCCCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCC 
AAAACCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTGACATGCG 
TGGTGGTGGACGTAAGCCACGAAGACGCTGAGGTCAAGTTCAACTGGTAC 
GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGC 

30 AGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAG 
GACTGGCTGAATGGCAAGGAGTACAAGTGGAAGGTCTCCAACAAAGCCGT 
CCCAACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA 
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GAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAA 
CCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCG 
^CCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCAC 
GCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCAC 
5 CGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGA 
TGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCT 
CCGGGTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ JD NO:l) 

Example 10: Prodttction of an Antibody from a Polypeptide 

10 The antibodies of the present invention can be prepared by a variety of 

methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
method, a preparation of the secreted protein is prepared and purified to render it 

15 substantially fi:ee of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et al., 

20 Nature 256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., 
Eur, J. Immunol. 6:292 (1976); Hammerling et al, in: Monoclonal Antibodies and T- 
Cell Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polyp eptide-expressing cell. Such cells may be cultured in 

25 any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), arid supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicilUn, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 

30 cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fiision, the resulting hybridoma cells are 
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selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fi-agments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fi-agments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fi:agments). Altematively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 

* 

chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et ai., WO 8702671; Boulianne et al.. Nature 312:643 (1984); Neuberger et al.. Nature 
314:268 (1985).) 
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Example 11; Production Of Secreted Protein For High-Throughput Screening 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described herein. 
5 First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 

(Img/ml in PBS) 1 :20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 

10 Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10^ cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 

15 (12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 

20 expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well roxmd bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a multi-channel pipetter to add 1 50ul Optimem 

25 I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-well plates 

30 of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
chaimel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
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first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with Ix penstrep, or CHO-5 media (1 16.6 mg/L of CaCI2 (anhyd); 0.00130 
5 mg/L CUSO4-5H2O; 0.050 mg/L of Fe(N03)3-9H20; 0.4 1 7 mg/L of FeS04-7H20; 
3 11. 80 mg/L of Kcl; 28.64 mg/L of MgCl2; 48.84 mg/L of MgS04; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHCOa; 62.50 mg/L of NaH2PO4-H20; 71.02 mg/L of 
Na2HP04; .4320 mg/L of ZnS04-7H20; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic 

10 Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Pahnitric Acid; 0.010 mg/L of Pabnitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H20; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of I^Cystine- 

15 2HCL-H2O; 3 1 .29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCI^ 
H2O; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-ProUne; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 

20 mg/ml of L-Tryptophan; 91 .79 mg/ml of L-Tryrosine-2Na-2H20; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Cholme Chloride; 4.65 mg/L of Fohc Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 

25 0.680 mg/L of Vitamin B12; 25 mM of HEPES Buffer; 2.39 mg/L of Na 

Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 

30 with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved m IL 
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DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 
of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 
deep well plate and the remaining supematant into a 2ml deep well. The supematants 
from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supematant. Thus, the 
invention further provides a method of identifying the protein in the supematant 
characterized by an activity in a particular assay. 

Example 12: Constrttction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and 
prohferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Statl and StatS are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL-12. Stat5 was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 
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The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kmases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
12, IL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Tip-Ser-Xxx-Trp-Ser (SEQ ID N0:2)). 

Thus, on binding of a Ugand to a receptor, Jaks are activated, which in turn 
activate. STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway, (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter ^dement, which is used in 
the Biological Assays described in Examples 13-14, a PGR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRFl promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al.. Immunity 1 :457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5 * primer also contains 1 8bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5 ' :GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTT 

CCCCGAAATGAmCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID 
N0:3) 

The downstream primer is complementary to the S V40 promoter and is 
flanked with a Hind m site: 5^GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
15 (SEQIDN0:4) 

PGR ampUfication is performed using the S V40 promoter template present in 
the B-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol/Hind m and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
20 sequence: 

5 ' :Ct:cgagatttgggggaaatgtagatttgggggaaatgatttgggc 
gaaatgatttgggggaaatatgtgggatgtgaattagtgaggaaggatagt 

CCGGGGGGTAAGTGCGGGGATGGCGGGGGTAAGTGGGGCCAGTTCCGCCCA 
TTCTGGGCGGGATGGGTGAGTAATTTTTTTTATTTATGGAGAGGGCGAGGG 

25 CGGGTGGGGGTGTGAGGTATTGGAGAAGTAGTGAGGAGGCTTTTTTGGAG 
GCGTAGGGTTTTGGAA AAAGCTT :3^ (SEQ ID N0:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter constmct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Glearly, however, any reporter molecule can be 

30 instead of SEAP, in this or in any of the other Examples. Well known reporter 
molecules that can be used instead of SEAP include chloramphenicol 



1 
1 
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acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-S V40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained firom Clontech using Hindin and 
5 Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammaUan stable cell lines expressing the GAS- 
10 SEAP reporter, the GAS-SEAP cassette is removed fi-om the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammaUan cells, this vector can then be used as a reporter molecule for GAS binding 
15 as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
20 in these Examples, For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR,,GAS/NF-KB, A- 
2/NFAT, or NF-KB/GAS). Similarly, other cell Imes can be used to test reporter 
construct activity, such as HELA (epithehal), HUVEC (endotheUal), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 13: High-Throughput Screening Assay for T-cell Activitv, 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supemate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
30 GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB-152), 
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although Molt-3 cells (ATCC Accession No. CRL-1552) and MolM cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4-i- Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
5 SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 

1 0 demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is eitiier scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 

15 Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10^ per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10^ cells/ml. Then add 1ml of 1 x 10^ cells in OPTI-MEM to T25 

20 flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat: GAS-SEAP stable reporter lines are maintained in RPMI +10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supematants containing polypeptides of the invention and/or induced polypeptides of 
25 the invention as produced by the protocol described in Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supematants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
30 million cells) are required. 
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Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supematants are transferred 
directly from the 96 well plate containing the supematants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1,0, 10 ng) 
is added to wells H9, HIO, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supematants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity by detemiining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 
Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell line, although TF-1, HL60, or KGl can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda et. al, 1994, Cell 

Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
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10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
5 KCl, 375 uM Na2HP04.7H20, 1 mM MgCl2, and 675 uM CaCl2. Incubate at 37 

degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
10 ug/ml G4 1 8 . The G4 1 8-fi:ee medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by hairvesting 1x10 cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5x10^ cells/ml. Plate 200 ul cells per well in 
15 the 96-well plate (or 1x10^ cells/well). 

Add 50 ul of the supematant prepared by the protocol described in Example 
11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
20 supematant according to the protocol described in Example 17. 

* 

Example 15: High-Throughput Screening Assay Identifying Neuronal Activitv, 

When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 

25 EGRl (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGRl is responsible for such induction. Using the 
EGRl promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 

30 differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EOF (epidermal growth factor). 
The EGRl gene expression is activated during this treatment. Thus, by stably 
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transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al.. Oncogene 
5 6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID N0:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQIDN0:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGRl amplified 
10 product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes XhoI/HindHI, removing the GAS/SV40 stuffer. Restrict the 
EGRl amplified product with these same enzymes. Ligate the vector and the EGRl 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1 :30 
15 dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat, # 12449-78P), 5% heat- 
20 inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed firom the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
25 protocol described in Example 11. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-fi:ee medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
30 confluent is screened by removing the old medium. Wash the cells once wifh PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 
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The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Coxmt 

the cell number and add more low serum medium to reach final cell density as 5x10^ 

* 

cells/ml. 

5 Add 200 ul of the cell suspension to each well of 96- well plate (equivalent to 

lxl05 cells/well). Add 50 ul supernatant produced by Example 1 1, ST^C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
1 0 supernatant according to Example 1 7. 

Example 16: High-Throughput Screening Assay for T-cell Activitv 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 

1 5 CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells jfrom apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

20 In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 

(Lihibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

25 Due to its central role and ability to respond to a range of stimuli, reporter . 

constructs utiUzing the NF-KB promoter element are used to screen the supematants 
produced in Example 1 1 . Activators or inhibitors of NF-KB would be usefiil in 
treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 

30 arthritis. 

To construct a vector containing the NF-KB promoter element, a PGR based 
strategy is employed. The upstream primer contains four tandem copies of the NF- 
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KB binding site (GGGGACTTTCCC) (SEQ ID N0:8), 18 bp of sequence 
complementary to the 5* end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5\GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCC 
5 GGGACTTTCCATCCTGCCATCTCAATTAG:3 ' (SEQ ID N0:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind in site: 

5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 
PGR amplijBcation is performed using the SV40 promoter template present in 
10 the pB-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol and Hind in and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

15 5 ' :GTGGAGGGGAGTTTGGGGGGGACTTTGGGGGGAGTTTGGGGGAC 

TTTGGATGTGGGATGTGAATTAGTCAGGAAGCATAGTGGGGGCCGTAACTC 
CGCGCATCCGGGCGCTAAGTGGGGGGAGTTGCGGGCATTGTGGGGGCGATG 
GCTGACTAATTTTTTTTATTTATGGAGAGGGGGAGGGGGGCTCGGCGTGTG 
AGGTATTGGAGAAGTAGTGAGGAGGGTTTTTTGGAGGGGTAGGGTTTTGC 

20 AAAAAGGTT:3 ' (SEQ ID NO: 1 0) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Glontech) with this NF-KB/SV40 fragment using Xhol and 
Hindin. However, this vector does not contain a neomycin resistance gene, and 
25 therefore, is not preferred for mammaUan expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Glontech), replacing the 

« 

30 GFP gene, after restricting pGFP-1 with SaU and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
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the method for assaying supematants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, HIO, and.Hl 1, with a 5-10 fold activation typically observed. 

5 Example 17; Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 
10 Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

dilution buffer into Optiplates containing 35 ul of a supematant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
15 and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
20 each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation; ^ 

# of plates Rxn buffer diluent (ml) CSPD (ml) 

10 60 3 

11 65 3.25 

12 70 3.5 

13 75 3.75 

14 80 4 

15 85 , 4.25 

16 90 4.5 

17 95 4.75 

18 100 5 

19 105 5,25 

20 110 5.5 
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21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 


25 


135 


6.75 


26 


140 


7 


11 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 



Example 18: High-Throughput Screening Assay Identifying Changes in Small 

Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants 

■ 

which bind to receptors of a particular cell Although the following protocol 
describes an assay for calciima, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
1 0 detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ('TLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
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molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F-14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
5 black 96-well plate with clear bottom. The plate is incubated in a CO2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
10 is incubated at 37 degrees C in a CO2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spim down jfrom culture media. Cells are 
re-suspended to 2-5x10^ cells/ml with HBSS in a 50-ml conical tube. 4 id of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
15 The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to 1x10^ cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

20 For a non-cell based assay, each well contains a fluorescent molecule, such as 

fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 m W; (2) Exposure time is 0.4 
25 second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 
Ca-^ concentration. 

30 Example 19; High-Throughput Screening Assay Identifying Tyrosine Kinase 
Activity 
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The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamiHes. 
5 In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by Ugands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subxmits and activation 

10 of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 

receptor associated tyrosine kinases of the src-family (e.g., src, yes, Ick, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

15 Because of the wide range of known factors capable of stimulating tyrosine 

kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

20 Seed target cells (e.g., primary keratinocytes) at a density of approximately 

25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased fi-om 
Nalge Nunc (Naperville, EL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 

25 polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (BedfordJVIA), or 
calf seruni, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 

30 Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #307 r from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
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Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

r 

To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
5 Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 11, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X^lOO, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 

1 0 Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 

shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottomsof each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 

1 5 ice. To obtain extracts clarified by centrifiigation, the content of each well, after 

detergent solubilization for 5 minutes, is removed and centrifiiged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 

20 here. 

Generally, the tyrosine kinase activity of a supematant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSKl (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
25 PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2-f (5mM 

ATP/50mM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 

30 pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl2, 5 mM MnCl2, 

0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
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components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 1 0 xil of 
120mm EDTA and place the reactions on ice. 
5 Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 

mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 

10 peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 

15 peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20: High-Throughput Screening Assay Identifying Phosphorylation 
Activity 

20 As a potential alternative and/or compliment to the assay of protein tyrosine 

kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 

25 molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA 

30 plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BS A/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
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Erk-land Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A43 1 cells are seeded at 20,000/well in a 96- well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in 
basal medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the 
supematants obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized 
and extracts filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A43 1 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

Example 21; Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

RNA isolated from entire famiUes or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA. samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PGR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PGR conditions consist of 35 cycles at 95 degrees C for 
30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al.. Science 252:706 (1991). 

PGR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PGR products analyzed to confirm the results. PGR products harboring 
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suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PGR products is cloned into T-tailed vectors as described in Holton et al., 
Nucleic Acids Research, 19:1156 (1991) and sequenced with T7 polymerase (United 
5 States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide- Genomic clones isolated 
according to Example 2 are nick-translated with digoxigOTindeoxy-uridine 5 - 
10 triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
al.. Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 
15 propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 
al.. Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
20 chromosomal firactional length measurements are performed using the ISee Graphical 
Program System, (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
disease. 

25 

Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
30 is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 
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For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microtiter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 
5 Example 10. The wejls are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 

1 0 water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 

15 Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 

20 Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 

9 

I 

Example 23; FormulatioD 

The invention also provides methods of treatment and/or prevention of 
25 diseases or disorders (such as, for example, any one or more of the diseases or 

disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant polynucleotides or polypeptides of the 
invention (including firagments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharaiaceutically acceptable carrier type 
30 (e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account the clinical condition of the individual 
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patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 
determined by such considerations. 
5 As a general proposition, the total pharmaceutically effective amount of the 

Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion- More preferably, this dose is at least 0.01 
mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 

10 the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 

15 to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic sohd, semisolid or liquid 

20 filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 

25 release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" 
refers to a non-toxic solid, semisoUd or liquid filler, diluent, encapsulating material or 

30 formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrastemal, subcutaneous and intraarticular injection and infusion. 
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Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-penneable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
5 (for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al,, 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 

10 J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include Uposomally entrapped 
Therapeutics of the invention {see generally, Langer, Science 249:1527-1533 (1990); 

15 Treat et al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
et al., Proc. Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 

20 88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-1 1 8008; U.S. Pat. Nos. 

4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for tiie 
optimal Therapeutic. 

25 In yet an additional embodiment, the Therapeutics of the invention are 

deUvered by way of a pump {see Langer, supra; Seflon, CRC Crit Ref Biomed. Eng. 
14:201 (1987); Buchwald et al.. Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer 
30 (iSWe/Jce 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
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injectable form (solution, suspension, or emulsion), with a phannaceutically 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
5 compoimds that are known to be deleterious to the Therapeutic. 

Generally, the foimulations are prepared by contacting the Therapeutic 
uniforaily and intimately with liquid carriers or finely divided soUd carriers or both. 
Then, if necessary, the product is shaped into the desired fomiulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 

10 of the recipient. Examples of such carrier vehicles include water, saline. Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance isotonicity and chemical stability. Such materials are non-toxic to 

15 recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobuUns; hydrophilic polymers such as 

20 polyvinylpyrrohdone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

25 The Therapeutic is typically formulated in such vehicles at a concentration of 

about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at apH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabihzers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. 

30 Sterility is readily accomphshed by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
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having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
5 formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1 % (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infiision solution is prepared by 
reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 
The invention also provides a pharmaceutical pack or kit comprising one or 

1 0 more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 

15 conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
Therapeutics of fee invention include, but are not limited to, alum, alum plus 
deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG 

20 (e.g., THERACYS®), MPL and nonviable prepartions of Corynebacterium parvum. 
In a specific embodiment, Therapeutics of fee invention are administered in 
combination with alum. In anofeer specific embodiment. Therapeutics of fee 
invention are administered in combination wife QS-21. Further adjuvants that may be 
administered wife fee Therapeutics of fee invention include, but are not limited to, 

25 Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines feat may be 
administered wife fee Therapeutics of fee invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 

30 whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese ^cephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered eifeer concomitantly, e.g., as an admixture. 
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separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 
mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
5 same individual. Administration "in combination" further includes the separate 

administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in 
combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 

10 limited to, chemotherapeutic agents, antibiotics, steroidal and non-steroidal anti- 
inflammatories, conventional immunotherapeutic agents, and/or therapeutic 
treatments described below. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 

15 administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 

20 In certain embodiments, Therapeutics of the invention are adnunistered in 

combination with antiretroviral agents, nucleoside/nucleotide reverse transcriptase 
inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), and/or 
protease inhibitors (Pis). NRTIs that may be administered in combination with the 
Therapeutics of the invention, include, but are not limited to, RETROVIR™ 

25 (zidovudine/AZT), VIDEX™ (didanosine/ddl), fflVID™ (zaIcitabine/ddC), ZERIT™ 
(stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudine), NNRTIs that may be administered in combination with the 
Therapeutics of the iavention, include, but are not limited to, VIRAMUNE™ 
(nevirapiue), RESCRIPTOR™ (delavirdine), and SUSTIVA™ (efavirenz). Protease 

30 inhibitors that may be administered in combination with the Therapeutics of the 
mvention, include, but are not Umited to, CRIXIVAN™ (indinavir), NORVIR™ 
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(ritonavir), INVIRASE™ (saquinavir), and VIRACEPT™ (nelfinavir). In a specific 
embodiment, antiretroviral agents, nucleoside reverse transcriptase inhibitors, non- 
nucleoside reverse transcriptase inhibitors, and/or protease inhibitors may be used in 
any combination with Therapeutics of the invention to treat AIDS and/or to prevent 
5 or treat HIV infection. 

Additional NRTIs include LODENOSINE™ (F-ddA; an acid-stable adenosine 
NRTI; Triangle/Abbott; COVmACIL™ (emtricitabine/FTC; structurally related to 
lamivudine (3TC) but with 3- to 10-fold greater activity in vitro; Triangl^Abbott); 
dOTC (BCH-10652, also structurally related to lamivudine but retains activity 

1 0 against a substantial proportion of lamivudine-resistant isolates; Biochem Pharma); 
Adefovir (refused approval for anti-HIV therapy by FDA; Gilead Sciences); 
PREVEON® (Adefovir Dipivoxil, the active prodrug of adefovir; its active form is 
PMEA-pp); TENOFOVIR™ (bis-POC PMPA, a PMPA prodrug; Gilead); 
DAPD/DXG (active metabolite of DAPD; Triangle/Abbott); D-D4FC (related to 

1 5 3TC, with activity against AZT/3TC-resistant virus); GW420867X (Glaxo 

WeUcome); ZIAGEN^m (abacavir/159U89; Glaxo WeUcome Inc.); CS-87 (3'azido- 
2',3'-dideoxyuridine; WO 99/66936); and S-acyl-2-thioethyl (SATE)-beaiing 
prodrug forms of P-L-FD4C and p-L-FddC (WO 98/17281). 

Additional NNRTIs include COACTINON™ (Emivirine/MKC-442, potent 

20 NKRTI of tiie HEPT class; Triangle/Abbott); CAPRAVIRDSIE™ (AG-1549/S-1 1 53, 
a next generation NNRTI with activity agdnst viruses containing the K103N 
mutation; Agouron); PNU-142721 (has 20- to 50-fold greater activity than its 
predecessor delavirdine and is active against K103N mutants; Pharmacia & Upjohn); 
DPC-961 and DPC-963 (second-generation derivatives of efavirenz, designed to be 

25 active against viruses with tiie K103N mutation; DuPont); GW-420867X (has 25-fold 
greater activity tiian HBY097 and is active against K103N mutants; Glaxo 
Wellcome); CALANOLIDE A (naturally occurring agent from the latex tree; active 
against viruses containing either or both the Yl 81C and K103N mutations); and 
Propolis (WO 99/49830). 

30 Additional protease inhibitors include LOPINAVIR™ (ABT378/r; Abbott 

Laboratories); BMS-232632 (an azapeptide; Bristol-Myres Squibb); TIPRANAVIR™ 
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(PNU-140690, a non-peptic dihydropyrone; Phannacia & Upjohn); PD-178390 (a 
nonpeptidic dihydropyrone; Parke-Davis); BMS 232632 (an azapeptide; Bristol- 
Myers Squibb); L-756,423 (an indinavir analog; Merck); DMP-450 (a cyclic urea 
compound; Avid & DuPont); AG- 1776 (a peptidomimetic with in vitro activity 
5 against protease inhibitor-resistant viruses; Agouron); VX-175/GW-433908 

(phosphate prodrug of amprenavir; Vertex & Glaxo Welcome); CGP61755 (Ciba); 
and AGENERASE^^ (amprenavir; Glaxo Wellcome Inc.). 

Additional antiretroviral agents include fusion inhibitors/gp41 binders. 
Fusion inhibitors/gp41 binders include T-20 (a peptide from residues 643-678 of the 

10 HTV gp41 transmembrane protein ectodomain which binds to gp41 in its resting state 
and prevents transformation to the fusogenic state; Trimeris) and T-1249 (a second- 
generation fusion inhibitor; Trimeris). 

Additional antiretroviral agents include fusion inhibitors/chemokine receptor 
antagonists. Fusion inhibitors/chemokine receptor antagonists include CXCR4 

15 antagonists such as AMD 3100 (a bicyclam), SDF-1 and its analogs, and ALX40-4C 
(a cationic peptide), T22 (an 18 amino acid peptide; Trimeris) and the T22 analogs 
T134 and T140; CCR5 antagonists such as EANTES (9-68), AOP-RANTES, NNY- 
RANTES, and TAK-779; and CCR5/CXCR4 antagonists such as NSC 651016 (a 
distamycin analog). Also included are CCR2B, CCR3, and CCR6 antagonists. 

20 Chemokine recpetor agonists such as RANTES, SDF-1, MlP-la, MIP-ip, etc., may 
also inhibit fusion. 

Additional antiretroviral agents include integrase inhibitors. Integrase 
inhibitors include dicaffeoylquinic (DFQA) acids; L-chicoric acid (a 
dicaffeoyltartaric (DCTA) acid); quinalizarin (QLC) and related anthraquinones; 

25 ZINTEVIRTM (AR 177, an oligonucleotide that probably acts at cell surface rather 
than being a true integrase inhibitor; Arondex); and naphthols such as those disclosed 
in WO 98/50347. 

Additional antiretroviral agents include hydroxyurea-like compunds such as 
BCX-34 (a purine nucleoside phosphorylase inhibitor; Biocryst); ribonucleotide 
30 reductase inhibitors such as DZDOX^*^ (Molecules for Health); inosine 

monophosphate dehydrogenase (IMPDH) inhibitors sucha as VX-497 (Vertex); and 
mycopholic acids such as CellCept (mycophenolate mofetil; Roche). 
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Additional antiretro viral agents include inhibitors of viral integrase, inhibitors 
of viral genome nuclear translocation such as arylene bis(methylketone) compounds; 
mhibitors of HIV entry such as AOP-RANTES, NNY-RANTES, RANTES-IgG 
fusion protein, soluble complexes of RANTES and glycosaminoglycans (GAG), and 
5 AMD-3 100; nucleocapsid zinc finger inhibitors such as dithiane compounds; targets 
of HIV Tat and Rev; and pharmacoenhancers such as ABT-378. 

Other antiretroviral therapies and adjunct therapies include cytokines and 
lymphokines such as MIP4a, MIP-ip, SDF-la, IL-2, PROLEUKENT^ 
(aldesleukin/L2-7001; Chiron), IL-4, IL-10, IL-12, and IL-13; interferons such as 

10 IFN-a2a; antagonists of TNFs, NFkB, GM-CSF, M-CSF, and IL-10; agents that 
modulate immune activation such as cyclosporin and prednisone; vaccines such as 
Remune^^ (HIV Immunogen), APL 400-003 (ApoUon), recombinant gpl20 and 
fragments, bivalent (B/E) recombinant envelope glycoprotein, ra)120CM235, MN 
rgpl20, SF-2 rgpl20, gpl20/soluble CD4 complex^ Delta JR-FL protein, branched 

15 synthetic peptide derived from discontinuous gpl20 C3/C4 domain, fusion- 
competent immunogens, and Gag, Pol, Nef, and Tat vaccines; gene-based therapies 
such as genetic suppressor elements (GSEs; WO 98/54366), and intraldnes 
(genetically modified CC chemokines targetted to the ER to block surface expression' 
of newly synthesized CCR5 (Yang et ai, PNAS 94:11567-72 (1997); Chen et al, 

20 Nat Med. 3:\l 10-16 (1997)); antibodies such as the anti-CXCR4 antibody 12G5, the 
auti-CCR5 antibodies 2D7, 5C7, PA8, PA9, PAIO, PAl 1, PA12, and PA14, the anti- 
CD4 antibodies Q4120 and RPA-T4, the anti-CCR3 antibody 7B1 1, the anti-gpl20 
antibodies 17b, 48d, 447-52D, 257-D, 268-D and 50.1, anti-Tat antibodies, anti-TNF- 
a antibodies, and monoclonal antibody 3 3 A; aryl hydrocarbon (AH) receptor 

25 agonists and antagonists such as TCDD, 3,3',4,4',5-pentachlorobiphenyl, 3,3 ',4,4'- 
tetrachlorobiphenyl, and a-naphthoflavone (WO 98/30213); and antioxidants such as 
y-L-glutamyl-L-cysteine ethyl ester (y-GCE; WO 99/56764). 

In a fiirther embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 

30 with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 



■1 
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In other embodiments. Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not Umited to, TRBVffiTHOPIOM-SULFAMETHOXAZOLE™, 
5 DAPSONE^'^, PENTAMIDINE™, ATOVAQUONE^'^, ISONIAZIDt^, 
RIFAMPIN^M, PYRAZINAMIDE™, ETHAMBUTOL™, RIFABUTIN^^, 
CLARITHROMYCDsT^^, AZITHROMYCDsF^, GANCICLOVIRtm, 
FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE"^^, ITRACONAZOLE™, 
KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 

10 LEUCOVORIN^'^, NEUPOGEN^^ (filgrastim/G-CSF), and LEUKINE™ 

(sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 

15 another specific embodiment. Therapeutics of the invention are used in any 
combination with ISONIAZBD™, RIFAMPDST^, PYRAZINAMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment. 
Therapeutics of the invention are used in any combination with RIFABUTIN^'^, 

20 CLARTTHROMYCINTw, and/or AZITHROMYCIN^^ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CBDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 

25 embodiment, Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
prophylactically treat or prevent an opportunistic fimgal infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 

30 opportunistic herpes simplex viras type I and/or type n infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
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PYRIMETHAMINE^^ and/or LEUCOVORIN^'^ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORDsF'^ 
and/or NEUPOGE>r*^ to prophylactically treat or prevent an opportunistic bacterial 
5 infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 

1 0 CUndamycin, chloramphenicol, cephalosporins, ciprofloxacin, erythromycin, 
fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, rapamycin, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamethoxazole, and vancomycin. 

In other embodiments. Therapeutics of the invention are administered in 

1 5 combination with immunosuppressive agents. Iminunosuppressive agents that may 
be administered in combination with the Therapeutics of the invention include, but are 
not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

20 Other immunosuppressive agents that may be administered in combination with the 
Therapeutics of the invention include, but are not limited to, prednisolone, 
methotrexate, thalidomide, methoxsalen, rapamycin, leflunomide, mizoribine 
(BREDININT'^, brequinar, deoxyspergualin, and azaspirane (SKF 105685), 
ORTHOCLONE OKT® 3 (muromonab-CD3), SANDIMMUNE™, NEORAL^^, 

25 SANGDYA™ (cyclosporine), PROGRAF® (FK506, tacrolimus), CELLCEPT® 
(mycophenolate motefil, of which the active metaboUte is mycophenolic acid), 
MURAN™ (azathioprine), glucocorticosteroids, adrenocortical steroids such as 
DELTASONE™ (prednisone) and HYDELTRASOL™ (prednisolone), FOLEX™ 
and MEXATETM (methotrxate), OXSORALEN-ULTRA™ (methoxsalen) and 

30 RAPAMUNE"^" (sirolimus). In a specific embodiment, immunosuppressants may be 
used to prevent rejection of organ or bone marrow transplantation. 
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In an additional embodiment. Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR^^, 
5 IVEEGAM^'^, SANDOGLOBULIN^w, GAMMAGARD S/D™, ATGAM'™ 
(antithymocyte glubxiUn), and GAMIMUNE^"^, In a specific embodiment. 
Therapeutics of the invention are administered in combination with intravenous 
immune globulin preparations in transplantation therapy (e.g., bone marrow 
transplant). 

10 In certain embodiments, the Therapeutics of the invention are administered 

alone or in combination with an anti-inflammatory agent. Anti-inflammatory agents 
that may be administered with the Therapeutics of the invention include, but are not 
limited to, corticosteroids (e.g. betamethasone, budesonide, cortisone, 
dexamethasone, hydrocortisone, methylprednisolone, prednisolone, prednisone, and 

15 triamcinolone), nonsteroidal anti-inflammatory drugs (e.g., diclofenac, diflunisal, 
etodolac, fenoprofen, floctafenine, flurbiprofen, ibuprofen, indomethacin, ketoprofen, 
meclofenamate, mefenamic acid, meloxicam, nabimietone, naproxen, oxaprozin, 
phenylbutazone, piroxicam, sulindac, tenoxicam, tiaprofenic acid, and tolmetin.), as 
well as antihistamines, aminoarylcarboxyhc acid derivatives, arylacetic acid 

20 derivatives, arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid 
derivatives, pyrazoles, pyrazolones, salicyUc acid derivatives, thiazinecarboxamides, 
e-acetamidocaproic acid, S-adenosylmethionine, 3-ainino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 

25 pifoxime, proquazone, proxazole, and tenidap. 

In an additional embodiment, the compositions of the invention are 
administered alone or in combination with an anti-angiogenic agent. Anti-angiogenic 
agents that may be administered with the compositions of the invention include, but 
are not limited to, Angiostatin (Entremed, Rockville, MD), Troponin-1 (Boston Life 

30 Sciences, Boston, MA), anti-Invasive Factor, retinoic acid and derivatives thereof, 
paclitaxel (Taxol), Suramin, Tissue Mdbitor of Metalloproteinase-l, Tissue Inhibitor 
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of Metalloproteinase-2, VEGI, Plasminogen Activator Inhibitor- 1 , Plasminogen 
Activator Inhibitor-2, and various forms of the lighter "d group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
5 metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadixmi complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
10 metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

« 

Representative examples of tungsten and molybdenum complexes also include 
0X0 complexes. Suitable oxo tungsten complexes include tungstate and tungsten 

15 oxide complexes. Suitable tungstate complexes include ammonium tungstate, 

calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenimi complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 

20 hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 

hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 

25 sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include, but are not limited 
to, platelet factor 4; protamine sulphate; sulphated chitin derivatives (prepared from 
queen crab shells), (Murata et al., Cancer Res. 51 :22-26, (1991)); Sulphated 
30 Polysaccharide Peptidoglycan Complex (SP- PG) (the function of this compound may 
be enhanced by the presence of steroids such as estrogen, and tamoxifen citrate); 
Staurosporine; modulators of matrix metabolism, including for example, proline 

i 
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analogs, cishydroxyproline, d,L-3,4-dehydroproline, Thiaproline, alpha,alpha- 
dipyridyl, aminopropionitrile fiimarate; 4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; 
Methotrexate; Mitoxantrone; Heparin; Interferons; 2 Macroglobulin-serum; CMMP-S 
(Pavloff et al., J. Bio. Chem. 267:17321-17326, (1992)); Chymostatin (Tomkinson et 
al., Biochem J. 286:475-480, (1992)); Cyclodextrin Telradecasulfate; Eponemycin; 
Camptothecin; Fumagillin (Ihgber et al.. Nature 348:555-557, (1990)); Gold Sodium 
Thiomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, (1987)); 
anticollagenase-serum; alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 
262(4): 1659- 1664, (1987)); Bisantreue (National Cancer Institute); Lobenzarit 
disodium (N-(2)-carboxyphenyl-4- chloroanthronihc acid disodium or "CCA"; 
(Takeuchi et al.. Agents Actions 36:312-316, (1992)); and metalloproteinase 
inhibitors such as BB94. 

Additional anti-angiogenic factors that may also be utilized within the context 
of the present invention include Thalidomide, (Celgene, Warren, NJ); Angiostatic 
steroid; AGM-1470 (H. Brem and J. FoUanan JPediatr. Surg. 28:445-51 (1993)); an 
integrin alpha v beta 3 antagonist (C. Storgard et al., J Clin. Invest. 103:47-54 
(1999)); carboxynaminohnidazole; Carboxyamidotriazole (CAT) (National Cancer 
Institute, Bethesda, MD); Conbretastatin A-4 (CA4P) (OXiGENE, Boston, MA); 
Squalamine (Magainin Pharmaceuticals, Plymouth Meeting, PA); TNP-470, (T^ 
Pharmaceuticals, Deerfield, IL); ZD-0101 AstraZeneca (London, UK); APRA 
(CT2584); Benefin, Byrostatin-1 (SC339555); CGP-41251 (PKC 412); CMlOl; 
Dexrazoxane (ICRF187); DMXAA; Endostatm; Flavopridiol; Genestein; GTE; 
hnmTher; Lressa (ZD 1839); Octreotide (Somatostatm); Panretin; Penacillamine; 
Photopoint; PI-88; Prinomastat (AG-3340) Purlytin; Suradista (FCE26644); 
Tamoxifen (Nolvadex); Tazarotene; Tetrathiomolybdate; Xeloda (Capecitabine); and 
5-Fluorouracil. 

Anti-angiogenic agents that may be administed in combination with the 
compounds of the invention may work through a variety of mechanisms including, 
but not limited to, inhibiting proteolysis of the extracellular matrix, blocking the 
function of endothelial cell-extracellular matrix adhesion molecules, by antagonizing 
the function of angiogenesis inducers such as growth factors, and inhibiting integrin 
receptors expressed on proliferating endothelial cells. Examples of anti-angiogenic 
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inhibitors that interfere with extracellular matrix proteolysis and which may be 
administered in combination with the compositons of the invention include, but are 
not Imited to, AG-3340 (Agouron, La JoUa, CA), BAY-12-9566 (Bayer, West Haven, 
CT), BMS-275291 (Bristol Myers Squibb, Princeton, NJ), CGS-27032A (Novartis, 
5 East Hanover, NJ), Marimastat (British Biotech, Oxford, UK), and Metastat (Aetema, 
St-Foy, Quebec). Examples of anti-angiogenic inhibitors that act by blocking the 
function of endothelial cell-extracellular matrix adhesion molecules and which may 
be administered in combination with the compositons of the invention include, but are 
not Imited to, EMD-121974 (Merck KcgaA Daimstadt, Germany) and Vitaxin (Ixsys, 

10 La JoUa, CA/Medimmune, Gaithersburg, MD). Examples of anti-angiogenic agents 
that act by directly antagonizing or inhibiting angiogenesis inducers and Which may 
be administered in combination with the compositons of the invention include, but are 
not Imited to, Angiozyme (Ribozyme, Boulder, CO), Anti-VEGF antibody 
(Genentech, S. San Francisco, CA), PTK-787/ZK-225846 (Novartis, Basel, 

15 Switzerland), SU-101 (Sugen, S. San Francisco, CA), SU-5416 (Sugen/ Pharmacia 
Upjohn, Bridgewater, NJ), and SU-6668 (Sugen). Other anti-angiogenic agents act to 
indirectly inhibit angiogenesis. Examples of indirect inhibitors of angiogenesis which 
may be administered in combination with the compositons of the invention include, 
but are not hmited to, IM-862 (Cytran, Kirkland, WA), Interferon-alpha, IL-12 

20 (Roche, Nutley, NJ), and Pentosan polysulfate (Georgetown UnivCTsity, Washington, 
DC). 

hi particular embodiments, the use of compositions of the invention in 
combination with anti-angiogenic agents is contemplated for the treatment, 
prevention, and/or amelioration of an autoimmune disease, such as for example, an 

25 autoinmume disease described herein. 

In a particular embodiment, the use of compositions of the invention in 
combination with anti-angiogenic agents is contemplated for the treatment, 
prevention, and/or amelioration of arthritis. In a more particular embodiment, the use 
of compositions of the invention in combination with anti-angiogenic agents is 

30 contemplated for the treatment, prevention, and/or amelioration of rheumatoid 
arthritis. 
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In another embodiment, the polynucleotides encoding a polypeptide of the 
present invention are administered in combination with an angiogenic protein, or 
polynucleotides encoding an angiogenic protein. Examples of angiogenic proteins that 
may be administered with the compositions of the invention include, but are not 
5 Umited to, acidic and basic fibroblast growth factors, VEGF- 1 , VEGF-2, VEGF-3, 
epidermal growth factor alpha and beta, platelet-derived endothelial cell growth 
factor, platelet-derived growth factor, tumor necrosis factor alpha, hepatocyte growth 
factor, insulin-like growth factor, colony stimulating factor, macrophage colony 
stimulating factor, granulocyte/macrophage colony stimulating factor, and nitric oxide 
10 synthase. 

In additional embodiments, compositions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to 
alkylating agents such as nitrogen mustards (for example, Mechlorethamine, 

15 cyclophosphamide, Cyclophosphamide Ifosfamide, Melphalan (L-sarcolysin), and 
Chlorambucil), ethylenimines and methyhnelamines (for example, 
Hexamethybnelamine and Thiotepa), alkyl sulfonates (for example, Busulfan), 
nitrosoureas (for example, Carmustine (BCNU), Lomustine (CCNU), Semustine 
(methyl-CCNU), and Streptozocin (streptozotocin)), triazenes (for example, 

20 Dacarbazine (DTIC; dimethyltriazenoimidazolecarboxamide)), fohc acid analogs (for 
example. Methotrexate (amethopterin)), pyrimidine analogs (for example, 
Fluorouacil (5-fluorouracil; 5-FU), Floxuridine (fluorodeoxyuridine; FudR), and 
Cytarabine (cytosine arabinoside)), purine analogs and related inhibitors (for 
example, Mercaptopurine (6-mercaptopurine; 6-MP), Thioguanine (6-thioguanine; 

25 TG), and Pentostatin (2 -deoxycoformycin)), vinca alkaloids (for example. 
Vinblastine (VLB, vinblastine sulfate)) and Vincristine (vincristine sulfate)), 
epipodophyllotoxins (for example, Etoposide and Teniposide), antibiotics (for 
example, Dactinomycin (actinomycin D), Daimorubicin (daunomycin; rubidomycin). 
Doxorubicin, Bleomycin, Phcamycin (mithramycin), and Mitomycin (mitomycin C), 

30 enzymes (for example, L-Asparaginase), biological response modifiers (for example, 
interferon-alpha and interferon-alpha-2b), platinum coordination compounds (for 
example, Cisplatin (cis-DDP) and Carboplatin), anthracenedione (Mitoxantrone), 
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substituted ureas (for example, Hydroxyurea), methylhydrazine derivatives (for 
example, Procarbazine (N-methylhydrazine; MIH), adrenocorticosteroids (for 
example, Prednisone), progestins (for example, Hydroxyprogesterone caproate, 
Medroxyprogesterone, Medroxyprogesterone acetate, and Megestrol acetate), 
5 estrogens (for example, Diethylstilbestrol (DES), Diethylstilbestrol diphosphate, 
Estradiol, and Ethinyl estradiol), antiestrogens (for example. Tamoxifen), androgens 
(Testosterone proprionate, and Fluoxymesterone), antiandrogens (for example, 
Flutamide), gonadotropin-releasing horomone analogs (for example, Leuprolide), 
other homiones and hormone analogs (for example, methyltestosterone, estramustine, 

1 0 estramustine phosphate sodium, chlorotrianisene, and testolactone), and others (for 
example, dicarbazine, glutamic acid, and mitotane). 

In one embodiment, the compositions of the invention are administered in 
combination with one or more of the following drugs: infliximab (also known as 
Remicade™ Centocor, Lac), Trocade (Roche, RO-32-3555), Leflunomide (also 

1 5 known as Arava™ from Hoechst Marion Roussel), Kineret™ (an IL- 1 Receptor 
antagonist also known as Anakinra from Amgen, Inc.) 

In a specific embodiment, compositions of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or combination of one or more of the components of CHOP. In one 

20 embodiment, the compositions of the invention are administered in combination with 
anti-CD20 antibodies, human monoclonal anti-CD20 antibodies. In another 
embodiment, the compositions of the invention are administered in combination with 
anti-CD20 antibodies and CHOP, or anti-CD20 antibodies and any combination of 
one or more of the components of CHOP, particularly cyclophosphamide and/or 

25 prednisone. In a specific embodiment, compositions of the invention are administered 
in combination with Rituximab. In a fiirther embodiment, compositions of the 
invention are administered with Rituximab and CHOP, or Rituximab and any 
combination of one or more of the components of CHOP, particularly 
cyclophosphamide and/or prednisone. In a specific embodiment, compositions of the 

30 invention are administered ia combination with tositumomab. In a fiirther 

embodiment, compositions of the invention are administered with tositumomab and 
CHOP, or tositumomab and any combination of one or more of the components of 
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CHOP, particularly cyclophosphamide and/or prednisone. The anti-CD20 antibodies 
may optionally be associated with radioisotopes, toxins or cytotoxic prodrugs. 

In another specific embodiment, the compositions of the invention are 
administered in combination Zevalin"^^. In a further embodiment, compositions of the 
5 invention are administered with Zevalin^"^ and CHOP, or Zevalin"^"^ and any 
combination of one or more of the components of CHOP, particularly 
cyclophosphamide and/or prednisone. Zevalin^"^ may be associated with one or more 
radisotopes. Particularly preferred isotopes are ^ and ^ ^ ^In. 

In an additional embodiment, the Therapeutics of the invention are 

1 0 administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7, ILIO, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 
alpha. In another embodiment, Therapeutics of the invention may be administered 
with any interleukin, including, but not Umited to, XL- 1 alpha, IL-lbeta, IL-2, IL-3, 

15 IL-4, IL-5, IL-6, 11^7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, IL-18, IL-19, IL-20, and IL-21. 

In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be adndnistered with the Therapeutics of the invention include, 

20 but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-lBBL, DcRS, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (Intemational Pubhcation No. 
WO 97/33899), endokine-alpha (Intemational Publication No. WO 98/07880), OPG, 

25 and neutrokine-alpha (Intemational Pubhcation No. WO 98/1 892 1 , OX40, and nerve 
growth factor (NGF), and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 
(Intemational Pubhcation No. WO 96/34095), DR3 (Intemational Pubhcation No. 
wo 97/33904), DR4 (International Publication No. WO 98/32856), TR5 
(International Publication No. WO 98/30693), TRANK, TR9 (Intemational 

30 Publication No. WO 98/56892),TR10 (Intemational Publication No. WO 98/54202), 
312C2 (Intemational Publication No. WO 98/06842), and TR12, and soluble fomis 
CD154, CD70, and CD153. 
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In an additional embodiment, the Therapeutics of the invention are 

ft 

administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Ghrowth Factor (GDGF), as disclosed in European Patent Number 
5 EP-399816; Platelet Derived Growth Factor-A (PDGF-A), as disclosed in European 
Patent Number EP-682nO; Platelet Derived Growth Factor-B (PDGF-B), as 
disclosed in European Patent Number EP-2823 17; Placental Growth Factor (PIGF), as 
disclosed in Ihtemational Publication Number WO 92/06 1 94; Placental Growth 
Factor-2 (PlGF-2), as disclosed in Hauser et al.. Growth Factors, 4:259-268 (1993); 

1 0 Vascular Endothelial Growth Factor (VEGF), as disclosed in Ititemational Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in Intemational Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 

1 5 Factor B- 1 86 (VEGF-B 1 86), as disclosed in Intemational Publication Number WO 
96/26736; Vascular EndotheUal Growth Factor-D (VEGF-D), as disclosed in 
Intemational Publication Number WO 98/02543; Vascular EndotheUal Growth 
Factor-D (VEGF-D), as disclosed in Intemational Publication Number WO 98/07832; 
and Vascular EndotheUal Growth Factor-E (VEGF-E), as disclosed in German Patent 

20 Number DE 1 963960 1 . The above mentioned references are herein incorporated by 
reference in their entireties. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 

25 are not limited to, FGF-1 , FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9,' FGF-10, FGF-11, FGF-12, FGF-13, FGF-14, and FGF-15. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 

30 include, but are not limited to, granulocyte macrophage colony stimulating factor 
(GM-CSF) (sargramostim, LEUKINE™ PROKINE™), granulocyte colony 
stimulating factor (G-CSF) (filgrastim, NEUPOGEN^"), macrophage colony 
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Stimulating factor (M-CSF, CSF-1) erythropoietin (epoetin alfa, EPOGEN™, 
PROCRITTM), stem cell factor (SCF, c-kit ligand, steel factor), megakaryocyte 
colony stimulating factor, PIXY32 1 (a GMCSF/IL-3 fusion protein), interleukins, 
especially any one or more of IL-1 through IL-12, interferon-gamma, or 
5 thrombopoietin. 

In certain embodiments. Therapeutics of the present invention are 
administered in combination with adrenergic blockers, such as, for example, 
acebutolol, atenolol, betaxolol, bisoprolol, carteolol, labetalol, metoprolol, nadolol, 
oxprenolol, penbutolol, pindolol, propranolol, sotalol, and timolol. 

10 In another embodiment, the Therapeutics of the invention are administered in 

combination with an antiarrhythmic drug (e.g., adenosine, amidoarone, bretylium, 
digitalis, digoxin, digitoxin, diUazem, disopyranwde, esmolol, flecainide, lidocaine, 
mexiletine, moricizine, phenytoin, procainamide, N-acetyl procainamide, 
propafenone, propranolol, quinidine, sotalol, tocainide, and verapamil). 

15 In another embodiment, the Therapeutics of the invention are administered in 

combination with diuretic agents, such as carbonic anhydrase-inhibiting agents (e.g., 
acetazolamide, dichlorphenamide, and methazolamide), osmotic diuretics (e.g., 
glycerin, isosorbide, mannitol, and urea), diuretics that inhibit Na"^-K'*'-2Cr symport 
(e.g., furosenodde, bumetanide, azosemide, piretanide, tripamide, ethacrynic acid, 

20 muzolimine, and torsemide), thiazide and thiazide-like diuretics (e.g., 
bendroflumethiazide, benzthiazide, chlorothiazide, hydrochlorothiazide, 
hydroflumethiazide, methyclothiazide, polythiazide, trichormethiazide, 
chlorthalidone, indapamide, metolazone, and quinethazone), potassium sparing 
diuretics (e.g., amiloride and triamterene), and mineralcorticoid receptor antagonists 

25 (e.g., spironolactone, canrenone, and potassium canrenoate). 

In one embodiment, the Therapeutics of the invention are administered in 
combination with treatments for endocrine and/or hormone imbalance disorders. 
Treatments for endocrine and/or hormone imbalance disorders include, but are not 
limited to, radioactive isotopes of iodine such as ^^^I and ^^^I; recombinant 

30 growth hormone, such as HUMATROPE™ (recombinant somatropin); growth 
hormone analogs such as PROTROPIN^'^ (somatrem); dopamine agonists such as 
PARLODEL^M (bromocriptine); somatostatin analogs such as SANDOSTATBSP* 
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(octreotide); gonadotropin preparations such as PREGNYL™, AJ*.L.™ and 
PROFASF" (chorionic gonadotropin (CG)), PERGONAL™ (menotropins), and 
METRODIN™ (urofoUitropin (uFSH)); synthetic human gonadotropin releasing 
hormone preparations such as FACTREL™ and LUTREPULSE™ (gonadorelin 
5 hydrochloride); synthetic gonadotropin agonists such as LUPRON^" (leuproUde 
acetate), SUPPRELIN™ (histrelin acetate), SYNAREL™ (nafarelin acetate), and 
ZOLADEX™ (goserelin acetate); synthetic preparations of thyrotropin-releasing 
hormone such as RELEFACT TRET" and THYPINONE™ (protirehn); recombinant 
human TSH such as THYROGEN^"; synthetic preparations of the sodium salts of the 

1 0 natural isomers of thyroid hormones such as L-T4™, S YNTHROID™ and 

LEVOTHROID™ (levothyroxine sodium), L-T3™, CYTOMEL™ and TRIOSTAT™ 
(hothyroine sodium), and THYROLAR™ (hotrix); antithyroid compounds such as 6- 
^-propylthiouracil (propylthiouracil), l-methyl-2-mercaptoiimdazole and 
TAPAZOLE™ (methimazole), NEO-MERCAZOLE™ (carbimazole); beta-adrenergic 

15 receptor antagonists such as propranolol and esmolol; Ca^^ channel blockers; 

dexamethasone and iodinated radiological contrast agents such as TELEPAQUE™ 
(iopanoic acid) and ORAGRAFDsT'^ (sodium ipodate). 

Additional treatments for endocrine and/or hormone imbalance disorders 
include, but are not limited to, estrogens or congugated estrogens such as 

20 ESTRACE™ (estradiol), ESTINYL™ (ethinyl estradiol), PREMARIhT", 

ESTRATAB™, ORTHO-EST™, OGENT" and estropipate (estrone), ESTROVIS™ 
(quinestrol), ESTRADERM™ (estradiol), DELESTROGEISF" and VALERGE^P' 
(estradiol valerate), DEPO-ESTRADIOL CYPIONATE™ and ESTROJECT LA™ 
(estradiol cypionate); antiestrogens such as NOLVADEX^" (tamoxifen), 

25 SEROPHENE™ and GLOME)™ (clomiphene); progestins such as DURALUTIN™ 
(hydroxyprogesterone caproate), MPA™ and DEPO-PROVERA™ 
(medroxyprogesterone acetate), PROVERA™ and CYCRIN™ (MPA), MEGACE™ 
(megestrol acetate), NORLUTIN™ (norethindrone), and NORLUTATE™ and 
AYGESTESP* (norethindrone acetate); progesterone implants such as NORPLANT 

30 SYSTEM^" (subdermal implants of norgestrel); antiprogestins such as RU 486™ 
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(mifepristone); hormonal contraceptives such as ENOVID™ (norethynodrel plus 
mestranol), PROGESTASERT" (intrauterine device that releases progesterone), 
LOESTRIN^", BREVICONTw, MODICON™, GENORA™, NELONA™, 
NORINYL™, OVACON-35™ and OVACON-50™ (ethinyl estradioynorethindrone), 
LEVLEN™, NORDETTE™, TRI-LEVLEl^" and TRIPHASIL-21™ (ethinyl 
estradiol/levonorgestrel) LO/OVRAL™ and OVRAL™ (ethinyl estradiol/norgestrel), 
DEMULEhT" (ethinyl estradiol/ethiynodiol diacetate), NORINYL™, ORTHO- 
NOVUM™, NORETHINTM, GENORA™, and NELOVA™ (norethindrone/mestranol), 
DESOGEN^M and ORTHO-CEPT™ (efliinyl estradiol/desogestrel), ORTHO- 
CYCLEN^" and ORTHO-TRICYCLEN^" (ethinyl estradioVnorgestimate), 
MICRONOR™ and NOR-QD™ (norethindione), and OVRETTE™ (norgestrel). 

Additional treatments for endocrine and/or hormone imbalance disorders 
include, but are not limited to, testosterone esters such as methenolone acetate and 
testosterone undecanoate; parenteral and oral androgens such as TESTOJECT-50™ 
(testosterone), TESTEX7" (testosterone propionate), DELATESTRYL™ (testosterone 
enanthate), DEPO-TESTOSTERONE™ (testosterone cypionate), DANOCRINE™ 
(danazol), HALOTESTIN™ (fluoxymesterone), ORETON METHYL™, TESTRED™ 
and VIRILON^" (methyltestosterone), and OXANDRINT" (oxandrolone); 
testosterone transdermal systems such as TESTODERM^"; androgen receptor 
antagonist and 5-alpha-reductase inhibitors such as ANDROCUR™ (cyproterone 
acetate), EULEXIN™ (flutamide), and PROSCAR^" (finasteride); adrenocorticotropic 
hormone preparations such as CORTROSYN^*^ (cosyntropin); adrenocortical steroids 
and their synthetic analogs such as ACLOVATE™ (alclometasone dipropionate), 
CYCLOCORT™ (amcinonide), BECLOVENT™ and VANCERIL™ (beclomethasone 
dipropionate), CELESTONE™ (betamethasone), BENISONE™ and UTICORT" 
(betamethasone benzoate), DPROSONE™ (betamethasone dipropionate), 
CELESTONE PHOSPHATE™ (betamethasone sodium phosphate), CELESTONE 
SOLUSPAN™ (betamethasone sodium phosphate and acetate), BETA-VAL^" and 
VALISONE™ (betamethasone valerate), TEMOVATE™ (clobetasol propionate), 
CLODERM™ (clocortolone pivalate), CORTEF™ and HYDROCORTONE™ 
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(Cortisol (hydrocortisone)), HYDROCORTONE ACETATE™ (Cortisol 
(hydrocortisone) acetate), LOCOID™ (Cortisol (hydrocortisone) butyrate), 
HYDROCORTONE PHOSPHATE™ (Cortisol (hydrocortisone) sodium phosphate), 
A-HYDROCORT™ and SOLU CORTEF™ (Cortisol (hydrocortisone) sodium 
5 succinate), WESTCORT^" (Cortisol (hydrocortisone) valerate), CORTISONE 
ACETATE™ (cortisone acetate), DESOWEN^" and TRIDESILONtm (desonide), 
TOPICORT™ (desoximetasone), DECADRON^" (dexamethasone), DECADRON 
LA™ (dexamethasone acetate), DECADRON PHOSPHATE™ and HEXADROL 
PHOSPHATE™ (dexamethasone sodium phosphate), FLORONE™ and 

10 MAJOFLOR™ (diflorasone diacetate), FLORINEF ACETATE™ (fludrocortisone 
acetate), AEROBID™ and NASALmE™ (flunisoUde), FLUONID™ and 
SYNALAR™ (fluocinolone acetonide), LIDEX™ (fluocinonide), FLUOR-OP™ and 
FML™ (fluorometholone), CORDRAN^" (flurandrenoUde), HALOG™ (halcinonide), 
HMS LIZUIFILMTM (medrysone), MEDROL™ (methylprednisolone), DEPO- 

15 MEDROL™ and MEDROL ACETATE™ (methylprednisone acetate), A- 

METHAPRED™ and SOLUMEDROL™ (methylprednisolone sodium succinate), 
ELOCONf" (mometasone furcate), HALDRONE™ (paramethasone acetate), 
DELTA-CORTEF™ (prednisolone), ECONOPRED™ (prednisolone acetate), 
HYDELTRASOL™ (prednisolone sodium phosphate), HYDELTRA-T.B.A™ 

20 (prednisolone tebutate), DELTASONE™ (prednisone), ARISTOCORTT" and 
KENACORr" (triamcinolone), KENALOG™ (triamcinolone acetonide), 
ARISTOCORT™ and KENACORT DIACETATE™ (triamcinolone diacetate), and 
ARISTOSPAN™ (triamcinolone hexacetonide); inhibitors of biosynthesis and action 
of adrenocortical steroids such as CYTADREN™ (aminoglutethimide), NIZORAL™ 

25 (ketoconazole), MODRASTANE™ (trilostane), and METOPIRONE™ (metyrapone); 
bovine, porcine or human insulin or mixtures thereof; insulin analogs; recombinant 
human insulin such as HUMULIN^" and NOVOLIN™; oral hypoglycemic agents 
such as ORAMIDE™ and ORINASE™ (tolbutamide), DIABINESE™ 
(chlorpropamide), TOLAMIDE™ and TOLINASE™ (tolazamide), DYMELOR™ 

30 (acetohexamide), gUbenclamide, MICRONASE™, DIBETA™ and GLYNASE™ 

i 
\ 

,1 
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(glyburide), GLUCOTROL^'^ (glipizide), and DIAMICROlsT^ (gliclazide), 
GLUCOPHAGE^'^ (metforaiin), ciglitazone, pioglitazone, and alpha-glucosidase 
inhibitors; bovine or porcine glucagon; somatostatins such as SANDOSTATDST'^ 
(octreotide); and diazoxides such as PROGLYCEM^^ (diazoxide). 

In one embodiment, the Therapeutics of the invention are administered in 
combination with treatments for uterine motility disorders. Treatments for uterine 
motility disorders include, but are not limited to, estrogen drugs such as conjugated 
estrogens (e.g., PREMARIN® and ESTRATAB®), estradiols (e.g., CLIMARA® and 
ALORA®), estropipate, and chlorotrianisene; progestin drugs (e.g., AMEN® 
(medroxyprogesterone), MICRONOR® (norethidrone acetate), PROMETRIUM® 
progesterone, and megestrol acetate); and estrogen/progesterone combination 
therapies such as, for example, conjugated estrogens/medroxyprogesterone (e.g., 
PREMPRO™ and PREMPHASE®) and norethindrone acetate/ethinyl estsradiol (e.g., 
FEMHRT"^^). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with drugs effective in treating iron deficiency and 
hypochromic anemias, including but not limited to, ferrous sulfate (iron sulfate, 
FEOSOL^M), ferrous fumarate (e.g., FEOSTATtm), ferrous gluconate (e.g., 
FERGOISFM), polysaccharide-iron complex (e.g., NIFEREX™), iron dextran 
injection (e.g., INFED™), cupric sulfate, pyroxidine, riboflavin. Vitamin B12, 
cyancobalamin injection (e.g., REDISOL™ RUBRAMIN PC^m), hydroxocobalamin, 
foHc acid (e.g., FOLVITE™), leucovorin (folinic acid, 5-CHOH4PteGlu, citrovorum 
factor) or WELLCOVORIN (Calcium salt of leucovorin), transferrin or ferritin. 

In certain embodiments, the Therapeutics of the invention are administered in 
combination with agents used to treat psychiatric disorders. Psychiatric drugs that 
may be administered with the Ther^eutics of the invention include, but are not 
limited to, antipsychotic agents (e.g., chlorpromazine, chloiprothixene, clozapine, 
fluphenazine, haloperidol, loxapine, mesoridazine, molindone, olanzapine, 
perphenazine, pimozide, quetiapine, risperidone, thioridazine, thiothixene, 
trifluoperazine, and triflupromazine), antimanic agents (e.g., carbamazepine, 
divalproex sodium, lithium carbonate, and lithium citrate), antidepressants (e.g.. 
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amitriptyline, amoxapine, bupropion, citalopram, clomipramine, desipramine, 
doxepin, fluvoxamine, fluoxetine, imipramine, isocarboxazid, maprotiline, 
mirtazapine, nefazodone, nortriptyline, paroxetine, phenelzine, protriptyline, 
sertraline, tranylcypromine, trazodone, trimipramine, and venlafaxine), antianxiety 
5 agents (e.g., alprazolam, buspirone, chlordiazepoxide, clorazepate, diazepam, 
halazepam, lorazepam, oxazepam, and prazepam), and stimulants (e.g., d- 
amphetamine, methylphenidate, and pemoline). 

In other embodiments, the Therapeutics of the invention are administered in 
combination with agents used to treat neurological disorders. Neurological agents 

w 

1 0 that may be administered with the Therapeutics of the invention include, but are not 
limited to, antiepileptic agents (e.g., carbamazepine, clonazepam, ethosuximide, 
phenobarbital, phenytoin, primidone, valproic acid, divalproex sodiiun, felbamate, 
gabapentin, lamotrigine, levetiracetam, oxcarbazepine, tiagabine, topiramate, 
zonisamide, diazepam, lorazepam, and clonazepam), antiparkinsonian agents (e.g., 

15 levodopa/carbidopa, selegiline, amantidine, bromocriptine, pergolide, ropinirole, 
pramipexole, benztropine; biperiden; ethopropazine; procyclidine; trihexyphenidyl, 
tolcapone), and ALS therapeutics (e.g. riluzole). 

Li another embodiment. Therapeutics of the invention are administered in 
combination with vasodilating agents and/or calciimi channel blocking agents. 

20 Vasodilating agents that may be administered with the Therapeutics of the invention 
include, but are not limited to. Angiotensin Converting Enzyme (ACE) inhibitors 
(e.g., papaverine, isoxsuprine, benazepril, captopril, cilazapril, enalapril, enalaprilat, 
fosinopril, lisinopril, moexipril, perindopril, quinapril, ramipril, spirapril, trandolapril, 
and nylidrin), and nitrates (e.g., isosorbide dinitrate, isosorbide mononitrate, and 

25 nitroglycerin). Examples of calcium channel blocking agents that may be 

administered in combination with the Therapeutics of the invention include, but are 
not limited to amlodipine, bepridil, diltiazem, felodipine, flunarizine, isradipine, 
nicardipine, nifedipine, nimodipine, and verapamil. 

In additional embodiments, the Therapeutics of the invention are administered 

30 in combination with other therapeutic or prophylactic reghnens, such as, for example, 
radiation therapy. 
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Example 24; Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypq)tide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
5 effective amount of an agonist of the invention (including polypeptides of the 

invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
1 0 individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 

■ 

dose 0. 1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
15 polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need 
20 of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
25 polypeptide of the present invention. This technology is one example of a method of 
decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1 .0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
30 repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 



* 
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Example 26; Method of Treatment Using Gene Theraov-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient Generally, fibroblasts are obtained fi:om a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
tumed upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and firesh media (e.g.. Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindin and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PGR primers which correspond to the 5' and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
and the 3' primer includes a Hindm site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and HindlH fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for hgation of the two fragments. The 
ligation mixture is then used to transform bacteria HBlOl, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
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gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
5 media is harvested from a 1 0 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
10 If the titer of virus is high, then virtually all fibroblasts will be infected and no 

selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

1 5 The engineered fibroblasts are then transplanted onto the host, either alone or 

after having been grown to confluence on cytodex 3 microcarrier beads. 

Example 27: Gene Therapy Using Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

20 Another method of gene therapy according to the present invention involves 

operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
pubUshed September 26, 1996; International PubUcation NO: WO 94/12650, 

25 pubUshed August 4, 1994; KoUer et al., Proc. Natl Acad, Set USA, 86:8932-8935 
(1989); and Zijlstraetal.,iVa^wre, 342:435-438(1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 

30 sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 

.■1 
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operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be ampUfied using PGR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3* end of the ampHfied 
promoter. 

The ampUfied promoter and the ampUfied targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA Ugase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are adnodnistered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be adnodnistered with transfection-faciUtating agents, such as liposomes, viral 
sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of i^olynucleotide corresponding to the 
polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aUquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifiigation. The supernatant is aspirated and the pellet is 
resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KCl, 0.7 mM Naa HPO4, 6 mM dextrose). The cells are recentrifiiged, the 
supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
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mg/ml acetylated bovine serum albumin. The iSnal cell suspension contains 
approximately 3X10^ cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
5 construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fennentas, Amherst, NY) is digested with 
Hindm. The CMV promoter is amplified by PGR with an Xbal site on the 5' end and 
a BamHI site on the 3*end. Two non-coding sequences are ampUfied via PGR: one 
non-coding sequence (fragment 1) is ampUfied with a Hindlll site at the 5' end and an 

10 Xba site at the 3 'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a HindlEL site at the 3'end. The GMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and hgated together. The 
resulting Hgation product is digested with Hindm, and hgated with the Hindlll- 

1 5 digested pUC 1 8 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 ng/ml. 0.5 ml of the 
cell suspension (containing approximately I.S.XIO^ cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Electroporation is 

20 performed with a Gene-Pulser apparatus (Bio-Rad). Gapacitance and voltage are set at 
960 |iF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed. 

25 Electroporated cells are maintained at room temperature for approximately 5 

min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree G. The following 
day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 

30 further 1 6-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
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now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

Example 28; Method of Treatment Using Gene Therapy - In Vivo 

5 Another aspect of the present invention is using in vivo gene therapy methods 

to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 

10 or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and deUvery techniques and methods are known in 
the art, see, for example, WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 
5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 

15 (1997); Schwartz et al.. Gene Ther. 3(5):405-41 1 (1996); Tsurumi et al., Circulation 
94(12):3281-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that dehvers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 

20 polynucleotide constmcts can be delivered in a pharmaceutically acceptable Uquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any deUvery vehicle that acts to assist, promote, or facilitate entry into the 
ceU, including viral sequences, viral particles, liposome formulations, lipofectin or 
25 precipitating agents and the like. However, the polynucleotides of the present 
invention may also be deUvered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
(1995) Biol. Cell 85(l):l-7) which can be prepared by methods well known to those 
skilled in the art. 

30 The polynucleotide vector constructs used in the gene therapy method are 

preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
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the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
5 provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 

10 connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 

15 the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 

20 differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their abiUty to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of firom about 0.05 g/kg body weight to about 50 mg/kg 

25 body weight. Preferably the dosage will be firom about 0.005 mg/kg to about 20 
mg/kg and more preferably firom about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 

30 condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
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aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 



knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
mdividual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supematants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
DNA. 

Example 29; Transgenic Animalfi- 



The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g.^ 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
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specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
5 polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 11: 1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al,, U.S. Pat. No. 4,873,191 (1989)); retrovirus 

9 

1 0 mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al.. Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol CeU. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al.. Science 

15 259: 1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al.. Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 

20 Any technique known in the art may be used to produce transgenic clones 

containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al.. Nature 380:64-66 (1996); Wihnut et al,, Nature 385:810- 
813 (1997)). 

25 The present invention provides for transgenic animals that carry the transgene 

in all their cells, as well as animals which carry the transgene in some, but not all their 
cells, i,e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and 

30 activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
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particular cell type of interest, and will be apparent to those of skill in the art. When 
it is desired that the^polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrapting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenoxis gene in only 
that cell type, by following, for example, the teaching of Gu et al, (Gu et al.. Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accompUshed by Southem blot analysis or PGR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to. Northern blot analysis 
of tissue samples obtained firom the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
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transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 

■/ 

limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example 30; Knock-Out Animals. 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. {E,g.^ 
see Smithies et al.. Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503- 
512 (1987); Thompson et al.. Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express the polypeptides of the invention, or altematively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained firom the patient (i.e.. 
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animal, including human) or an MHC compatible donor and can include, but are not 
limited to iSbroblasts, bone marrow cells, blood cells (e.g.. lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
5 invention into the cells, or alternatively, to disrapt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 
e^, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, Uposomes, etc. 

10 The coding sequence of the polypeptides of the invention can be placed under the 

control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 

15 intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
body, e^, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 

20 Mulhgan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC 
compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 

25 example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 

30 function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 
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Example 31: Production of an Antibody 

Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
5 methods. (See, Current Protocols, Chapter 2.) As one example of such methods, 
cells expressing polypeptide(s) of the invention are administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred method, 
a preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 

10 an animal in order to produce polyclonal antisera of greater specific activity. 

Monoclonal antibodies specific for polypeptide(s) of the invention are 
prepared using hybridoma technology. (Kohler et al., Nature 256:495 (1975); Kohler 
et al., Eur. J. Lmnunol. 6:511 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); 
Haramerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 

15 N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immimized 
with polypeptide(s) of the invention, or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medimn supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 

20 g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 \xg/ml 
of streptomycin. 

The splenocytes of such mice are extracted and fiised with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell fine 

25 (SP20), available firom the ATCC. After fiision, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232(1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 

30 Alternatively, additional antibodies capable of binding polypeptide(s) of the 

invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
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therefore, it is possible to obtain an antibody which binds to a second antibody. In 
accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 
produce hybridoma cells, and the hybridoma cells are screened to identify clones 
5 which produce an antibody whose ability to bind to the polypeptide(s) of the 

invention protein-specific antibody can be blocked by polypeptide(s) of the invention. 
Such antibodies comprise anti-idiotypic antibodies to the polypeptide(s) of the 
invention protein-specific antibody and are used to immunize an animal to induce 
formation of further polypeptide(s) of the invention protein-specific antibodies. 

10 For in vivo use of antibodies in humans, an antibody is 'liumanized". Such 

antibodies can be produced using genetic constructs derived fi:om hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 

15 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Moixison et al., EP 173494; Neuberger et al, WO 8601533; Robinson et al., WO 
8702671; Boulianne et al, Nature 312:643 (1984); Neuberger et al. Nature 314:268 
(1985).) 

20 Isolation Of Antibody Fragments Directed polypeptide(s) of the invention From A 
Library Of scFvs 

Naturally occurring V-genes isolated firom human PBLs are constructed into a 
library of antibody firagments which contain reactivities against polypeptide(s) of the 
invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 

25 5,885,793 incorporated herein by reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed firom the RNA of 
human PBLs as described in PCT publication WO 92/01047. To rescue phage 
displaying antibody firagments, approximately 109 E. coli harboring the phagemid are 
used to inoculate 50 ml of 2xTY containing 1% glucose and 100 ^g/ml of ampicillin 

30 (2xTY-AMP-GLU) and grown to an O.D. of 0.8 witii shaking. Five ml of this culture 
is used to innoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper 
(M13 delta gene HI, see PCT pubUcation WO 92/01047) are added and the culture 
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incubated at 37°C for 45 minutes without shaking and then at 37°C for 45 minutes 
with shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet 
resuspended in 2 Uters of 2xTY containing 1 00 ng/ml ampicillin and 50 ug/ml 
kanamycin and grown overnight. Phage are prepared as described in PCT pubhcation 
5 WO 92/01047. 

M13 delta gene HI is prepared as follows: M13 delta gene in helper phage 
does not encode gene in protein, hence the phage(niid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M13 delta gene m 
particles are made by growing the helper phage m cells harboring a pUC19 derivative 

10 supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (lEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 ng ampicillin/ml and 25 ng kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 3TC. Phage particles are purified and 

1 5 concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 fun filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS 

20 with 4 ml of either 1 00 |Lig/ml or 1 0 ^ig/ml of a polypeptide of the present invention. 
Tubes are blocked with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times 
in PBS. Approximately 1013 TU of phage is appUed to the tube and incubated for 30 
minutes at room temperature tumbling on an over and under tumtable and then left to 
stand for another 1 .5 hours. Tubes are washed 1 0 times with PBS 0. 1 % Tween-20 

25 and 10 times with PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and 
rotating 1 5 minutes on an under and over tumtable after which the solution is 
immediately neutralized with 0.5 ml of 1 .OM Tris-HCl, pH 7.4. Phage are then used 
to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 
minutes at 37°C. The E. coli are then plated on TYE plates containing 1% glucose 

30 and 1 00 ^g/ml ampicillin. The resulting bacterial library is then rescued witii delta 
gene 3 helper phage as described above to prepare phage for a subsequent round of 
selection. This process is then repeated for a total of 4 rounds of affinity purification 
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with tube-washing increased to 20 times with PBS, 0.1% Tween-20 and 20 times with 
PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of 
selection are used to infect E. coh HB 2151 and soluble scFv is produced CMarks, et 
5 al., 1991) from single colonies for assay. ELISAs are performed with microtitre 
plates coated with either 10 pg/ml of the polypeptide of the present invention in 50 
mM bicarbonate pH 9.6. Clones positive in ELISA are ftirther characterized by PCR 
fingerprinting (see, e.g., PCT publication WO 92/01047) and then by sequencing. 
These ELISA positive clones may also be fiirther characterized by techniques known 
10 in the art, such as, for example, epitope mapping, binding affinity, receptor signal 
transduction, ability to block or competitively inhibit antibody/antigen binding, and 
competitive agonistic or antagonistic activity. 

Example 32: Assays Detecting Stimulation or Inhibition of B cell Proliferation 
15 and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 
impart a positive stimulus that allows a B-lineage cell to continue its progranraied 

20 development, or a negative stimulus that instructs the cell to arrest its current 

developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, ILIO, IL- 
13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 
in combination with various co-stimulatory proteins, induce activation, proUferation, 

25 differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD 154, CD70, and CD 153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection and/or observation of the proliferation 

30 and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proHferation and differentiation. Listed below are two assays designed to allow for the 
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detection of the differentiation, proliferation, or inhibition of B-cell populations and tiieir 
precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms 
thereof, is assessed for its ability to induce activation, proliferation, differentiation or 
inhibition and/or death in B-cell populations and their precursors. The activity of the 
polypeptides of the invention on purified human tonsillar B cells, measured 
qualitatively over the dose range fi-om 0. 1 to 10,000 ng/mL, is assessed in a standard 
B-lymphocyte co-stimulation assay in which purified tonsillar B cells are cultured in 
the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or 
immobilized anti-human IgM antibody as the priming agent. Second signals such as 
IL-2 and XL- 15 synergize with SAC and IgM crosslinking to eHcit B cell prohferation 
as measured by tritiated-thymidine incorporation. Novel synergizing agents can be 
readily identified using this assay. The assay involves isolating human tonsillar B 
cells by magnetic bead (MACS) depletion of CDS -positive cells. The resulting cell 
population is greater than 95% B cells as assessed by expression of CD45R(B220), 

Various dilutions of each sample are placed into individual wells of a 96-well plate 
to which are added 10^ B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X lO'^M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10"^ dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

In Vivo Assav- BALB/c mice are injected (i.p.) twice per day with buffer 
only, or 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice 
receive this treatment for 4 consecutive days, at which time they are sacrificed and 
various tissues and serum collected for analyses. Comparison of H&E sections fi-om 
nomial spleens and spleens treated with polypeptides of the invention identify the 
results of the activity of the polypeptides on spleen cells, such as the diffusion of peri- 
arterial lymphatic sheaths, and/or significant increases in the nucleated cellularity of 
the red pulp regions, which may indicate the activation of the differentiation and 
proliferation of B-cell populations, hnmunohistochemical studies using a B cell 
marker, anti-CD45R(B220), are used to determine whether any physiological changes 
to splenic cells, such as splenic disorganization, are due to increased B-cell 
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representation within loosely defined B-cell zones that infiltrate established T-cell 
regions. 

Flow cytometric analyses of the spleens fi*om mice treated with polypeptide is used 
to indicate whether the polypeptide specifically increases the proportion of ThB+, 
5 CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 
vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 33: T Cell Proliferation Assay 

15 Proliferation assay for Resting PBLs. 

A CD3-induced proliferation assay is performed on PBMCs and is measured by the 
Uptake of H-thymidine. The assay is performed as follows. Ninety-six well plates are coated 
with 100 microUters per well of mAb to CDS (HITS a, Pharmingen) or isotype-matched control 
mAb (BSS.l) overnight at 4 C (1 microgram/ml in .05M bicarbonate buffer, pH 9.5), then wasb 

20 three times with PBS. PBMC are isolated by F/H gradient centrifiigation from human periphera 
blood and added to quadruplicate wells (5 x lO'^/well) of mAb coated plates in RPMI containing 
10% FCS and P/S in the presence of varying concentrations of TNF Delta and/or TNF Epsilon 
protein (total volume 200 microliters). Relevant protein buffer and medium alone are controls. 
After 48 hr. culture at S7 Q plates are spun for 2 min. at 1000 rpm and 100 microliters of 

25 supernatant is removed and stored -20 C for measurement of IL-2 (or other cytokines) if effect < 
proliferation is observed. Wells are supplemented with 100 microliters of medium containing 0 
microcuries of ^H-thymidine and cultured at 37 C for 18-24 hr. Wells are harvested and 
incoiporation of ^H-thymidine used as a measure of proliferation. Anti-CDS alone is the positiv 
control for proliferation. IL-2 (100 U/ml) is also used as a control which enhances proliferation 

SO Control antibody which does not induce prohferation of T cells is used as the negative controls 
for the effects of TNF Delta and/or TNF Epsilon proteins. 
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Alternatively, a proliferation assay on resting PBL (peripheral blood 
lymphocytes) is measured by the up-take of ^H-thymidine. The assay is performed as 
follows. PBMC are isolated by FicoU (LSM, ICN Biotechnologies, Aurora, Ohio) 
gradient centrifugation from human peripheral blood, and are cultured overnight in 
5 1 0% (Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, Gaithersburg, 
MD). This overnight incubation period allows the adherent cells to attach to the 
plastic, which results in a lower background in the assay as there are fewer cells that 
can act as antigen presenting cells or that might be producing growth factors. The 
following day the non-adherent cells are collected, washed and used in the 

1 0 proliferation assay. The assay is performed in a 96 well plate using 2x10"^ cells/well 
in a final volume of 200 microliters. The supematants (e.g., CHO or 293T 
supematants) expressing the protein of interest are tested at a 30% final dilution, 
therefore 60ul are added to 140ul of 10% FCS/RPMI containing the cells. Control 
supematants are used at the same final dilution and express the following proteins: 

1 5 vector (negative control), IL-2 (*), IFN , TNF , IL- 1 0 and TR2. In addition to the 
control supematants, recombinant human JL-2 (R&D Systems, Minneapolois, MN) 
at a final concentration of lOOng/ml is also used. After 24 hours of culture, each well 
is pulsed with luCi of ^H-thymidine (Nen, Boston, MA). Cells are then harvested 20 
hours following pulsing and incorporation of *^H-thymidine is used as a measvure of 

20 prohferation. Results are expressed as an average of triplicate samples plus or minus 
standard error. 

(*) The amount of the control cytokines IL-2, IFN ,TNF and IL-10 produced in each 
transfection varies between SOOpg to 5ng/ml. 

25 Costimalation assay. 

A costimulation assay on resting PBL (peripheral blood lymphocytes) is 
performed in the presence of immobilized antibodies to CDS and CD28. The use of 
antibodies specific for the invariant regions of CDS mimic the induction of T cell 
activation that would occur through stimulation of the T cell receptor by an antigen. 

SO Cross-linking of the TCR (first signal) in the absence of a costimulatory signal 

(second signal) causes very low induction of proliferation and will eventually result in 
a state of "anergy**, which is charactCTized by the absence of growth and inability to 
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produce cytokines. The addition of a costimulatory signal such as an antibody to 
CD28, which mimics the action of the costimulatory molecule. B7-1 expressed on 
activated APCs, results in enhancement of T cell responses including cell survival and 
production of IL-2. Therefore this type of assay allows to detect both positive and 
5 negative effects caused by addition of supematants expressing the proteins of interest 
on T cell proliferation. 

The assay is performed as follows. Ninety-six well plates are coated with 
lOOng/ml anti-CD3 and 5ug/ml anti-CD28 (Phaimingen, San Diego, CA) in a final 
volume of lOOul and incubated overnight at 4C, Plates are washed twice with PBS 

10 before use. PBMC are isolated by FicoU (LSM, ICN Biotechnologies, Aurora, Ohio) 
gradient centrifugation firom human peripheral blood, and are cultured overnight in 
10% FCS(Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, 
Gaithersburg, MD). This overnight incubation period allows the adherent cells to 
attach to the plastic, which results in a lower background in the assay as there are 

1 5 fewer cells that can act as antigen presenting cells or that might be producing growth 
factors. The following day the non adherent cells are collected, washed and used in 
the proliferation assay. The assay is performed in a 96 well plate using 2 xlO^ 
cells/well in a final volume of 200uL The supematants (e.g., CHO or 293T 
supematants) expressing the protein of interest are tested at a 30% final dilution, 

20 therefore 60ul are added to 140ul of 10% FCS/RPMI containing the cells. Control 
supematants are used at the same final dilution and express the following proteins: 
vector only (negative control), IL-2, IFN ,TNF , IL-10 and TR2. In addition to the 

* 

control supematants recombinant human IL-2 (R&D Systems, Minneapolis, MN) at 
a final concentration of lOng/ml is also used. After 24 hours of culture, each well is 
25 pulsed with luCi of ^H-thymidine (Nen, Boston, MA). Cells are then harvested 20 
hours following pulsing and incorporation of ^H-thymidine is used as a measure of 
proliferation. Results are expressed as an average of triplicate samples plus or minus 
standard error. 

30 Costimulation assay: IFN y and IL-2 ELISA. 

The assay is perfomed as follows. Twenty-four well plates are coated with 
either 300ng/ml or 600ng/ml anti-CD3 and 5ug/ml anti-CD28 (Pharmingen, San 
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Diego, CA) in a final volume of 500ul and incubated overnight at 4C. Plates are 
washed twice with PBS before use. PBMC are isolated by FicoU (LSM, ICN 
Biotechnologies, Aurora, Ohio) gradient centrifugation from human peripheral blood, 
and are cultured overnight in 10% FCS(Fetal Calf Serum, Biofluids, Rockville, 
5 MD)/RPMI (Gibco BRL, Gaithersburg, MD). This overnight incubation period 
allows the adherent cells to attach to the plastic, which results in a lower background 
in the assay as there are fewer cells that can act as antigen presenting cells or that 
might be producing growth factors. The following day the non adherent cells are 
collected, washed and used in the costimulation assay. The assay is performed in the 

1 0 pre-coated twenty-four well plate using 1x10^ cells/well in a final volume of 900ul. 
The supematants (293 T supematants) expressing the protein of interest are tested at a 
30% final dilution, therefore 300ul are added to 600ul of 10% FCS/RPMI containing 
the cells. Control supematants are used at the same final dilution and express the 
following proteins: vector only(negative control), IL-2, IFN , IL-12 andIL-18. In 

1 5 addition to the control supematants recombinant human IL-2 (all cytokines were 
purchased from R&D Systems, Minneapolis, MN) at a final concentration of 
lOng/ml, IL-12 at a final concentration of Ing/ml and IL-18 at a final concentration of 
50ng/ml are also used. Controls and unknown samples are tested in duplicate. 
Supernatant samples (250ul) are collected 2 days and 5 days after the begiiming of the 

20 assay, ELISAs to test for IFN and IL-2 secretion are performed using kits 

purchased from R&D Systems, (Miimeapolis, MN). Results are expressed as an 
average of duplicate samples plus or minus standard error. 

Proliferation assay for preactivated-resting T cells. 

25 A proliferation assay on preactivated-resting T cells is performed on cells that 

are previously activated with the lectin phytohemagglutinin (PHA). Lectins are 
polymeric plant proteins that can bind to residues on T cell surface glycoproteins 
including the TCR and act as polyclonal activators. PBLs treated with PHA and then 
cultured in the presence of low doses of IL-2 resemble effector T cells. These cells 

30 are generally more sensitive to fiirther activation induced by growth factors such as 
IL-2. This is due to the expression of high affinity IL-2 receptors that allows this 
population to respond to amounts of IL-2 that are 100 fold lower than what would 
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have an effect on a naiVe T cell. Therefore the use of this type of cells might enable 
to detect the effect of very low doses of an unknown growth factor, that would not be 
sufficient to induce proliferation on resting (naiVe ) T cells. 

The assay is performed as follows. PBMC are isolated by F/H gradient 
centrifugation jfrom human peripheral blood, and are cultured in 10% FCS(Fetal Calf 
Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, Gaithersburg, MD) in the 
presence of 2ug/ml PHA (Sigma, Saint Louis, MO) for three days. The cells are then 
washed in PBS and cultured inlO% FCS/RPMI in the presence of 5ng/ml of human 
recombinant IL-2 (R&D Systems, MinneapoUs, MN) for 3 days. The cells are 
washed and rested in starvation medium (1%FCS/RPMI) for 16 hours prior to the 
beginning of the proUferation assay. An aUquot of the cells is analyzed by FACS to 
determine the percentage of T cells (CDS positive cells) present; this usually ranges 
between 93-97% depending on the donor. The assay is performed hi a 96 well plate 
using 2 xlO"* cells/well in a final volume of 200ul. The supematants (e.g., CHO or 
293 T supematants) expressing the protein of interest are tested at a 30% final dilution, 
therefore 60ul are added to 140ul of inlO% FCS/RPMI containing the cells. Control 
supematants are used at the same final dilution and express the following proteins: 
vector (negative control), IL-2, IFN , TNF , IL-1 0 and TR2. In addition to the 
control supematants recombinant human IL-2 at a final concentration of lOng/ml is 
also used. After 24 hours of culture, each well is pulsed with luCi of ^H- 
thymidine(Nen, Boston, MA). Cells are then harvested 20 hours following pulsing 
and incorporation of H-thymidine is used as a measure of proliferation. Results are 
expressed as an average of triplicate samples plus or minus standard error. 

The studies described in this example test activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, 
and/or antagonists of polynucleotides or polypeptides of the uivention. 
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Example 34: Effect of Polyp eptides of the Invention on the Expression of MHC 
Class II, Costimulatorv and Adhesion Molecules and Cell Differentiation of 
Monocytes and Monocyte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of GDI, CD80, CD86, CD40 and 
MHC class n antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change in surface phenotype (increased expression of MHC class I and U, costimulatory 
and adhesion molecules, downregulation of FCyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

Effect on the production of cytokines . Cytokines generated by dendritic cells, 
in particular XL- 12, are important in the initiation of T-cell dependent immune 
responses. IL-12 strongly influences the development of Thl helper T-cell immune 
response, and induces cytotoxic T and NK cell function. An ELISA is used to 
measure the IL-12 release as follows. Dendritic cells (loVml) are treated with 
increasing concentrations of polypeptides of the invention for 24 hours. LPS (100 
ng/ml) is added to the cell culture as positive control. Supematants from the cell 
cultures are then collected and analyzed for IL-12 content using commercial ELISA 
kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols provided with 
the kits are used. 
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Effect on the expression of MHC Class II, costimulatory and adhesion 
molecules. Three major families of cell surface antigens can be identified on 
monocytes: adhesion molecules, molecules involved in antigen presentation, and Fc 
receptor. Modulation of the expression of MHC class n antigens and other 
5 costimulatory molecules, such as B7 and ICAM-1, may result in changes in the 
antigen presenting capacity of monocytes and abihty to induce T cell activation. 
Increase expression of Fc receptors may correlate with improved monocyte cytotoxic 
activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes 
10 are treated 1-5 days with increasing concentrations of polypeptides of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium 
azide, and then incubated with 1 :20 dilution of appropriate FITC- or PE-labeled 
monoclonal antibodies for 30 minutes at 4 degreesC. After an additional wash, the 
labeled cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or iacreased survival. Assays for molecules that 
activate (or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
appHed to determine whether a molecule of the invention functions, as an inhibitor or 
20 activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays. Peripheral 

* 

blood mononuclear cells (PBMC) are purified from single donor leukopacks 
(American Red Cross, Baltimore, MD) by centrifixgation through a Histopaque 
gradient (Sigma). Monocytes are isolated from PBMC by counterflow centrifiigal 
25 elutriation. 

I 

Monocvte Survival Assay . Human peripheral blood monocytes progressively 
lose viability when cultured in absence of serum or other stimuli. Their death results 
from internally regulated process (apoptosis). Addition to the culture of activating 
30 factors, such as TNF-alpha dramatically improves cell survival and prevents DNA 
fragmentation. Propidium iodide (PI) staining is used to measure apoptosis as 
follows. Monocytes are cultured for 48 hours in polypropylene tubes in serum-free 
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medium (positive control), in the presence of 100 ng/ml TNF-alpha (negative 
control), and in the presence of varying concentrations of the compound to be tested. 
Cells are suspended at a concentration of 2 x 10^/ml in PBS containing PI at a final 
concentration of 5 |JLg/inl, and then incubaed at room temperature for 5 minutes before 
5 FACScan analysis. PI uptake has been demonstrated to correlate with DNA 
fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages 
is their regulatory activity on other cellular populations of the immune system through 

10 the release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocjrtes are incubated at a density of 5x10^ cells/ml 
with increasing concentrations of the a polypeptide of the invention and under the 
same conditions, but in the absence of the polypeptide. For IL-12 production, the 
cells are primed overnight with IFN (100 U/ml) in presence of a polypeptide of the 

1 5 invention. LPS (10 ng/ml) is then added. Conditioned media are collected after 24h 
and kept frozen until use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then 
performed using a commercially available ELISA kit (e..g, R&D Systems 
(Minneapohs, MN)) and applying the standard protocols provided with the kit. 

20 Oxidative burst. Purified monocytes are plated in 96-w plate at 2-1x10^ 

cell/well. Increasing concentrations of polypeptides of the invention are added to the 
wells in a total volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine 
and antibiotics). After 3 days incubation, the plates are centrifiiged and the medium is 
removed from the wells. To the macrophage monolayers, 0.2 ml per well of phenol 

25 red solution (140 mM NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM 
dextrose, 0.56 mM phenol red and 19 U/ml of HRPO) is added, together with the 
stimulant (200 nM PMA). The plates are incubated at 37^C for 2 hours and the 
reaction is stopped by adding 20 fil IN NaOH per well. The absorbance is read at 610 
nm. To calculate the amount of H2O2 produced by the macrophages, a standard curve 

30 of a H2O2 solution of known molarity is performed for each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
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to test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, 
and/or antagonists of the invention, 

Example 35 : Biological Effects of Polypeptides of the Invention 

5 Astrocyte and Neuronal Assays ' 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 

10 selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 
Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 

15 on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al, "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl 
Acad. Set, USA 55:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports firom experiments done on PC- 12 cells suggest that these two 

20 responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

25 

Fibroblast and endothelial cell assavs ' 

Human lung fibroblasts are obtained firom Clonetics (San Diego, CA) and 
maintained in growth media firom Clonetics. Dermal microvascular endothelial cells are 
obtained firom Cell Applications (San Diego, CA). For proliferation assays, the human 
30 lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
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cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0. 1 % BSA basal medium. After replacing the medium with fresh 0. 1 % BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
5 cells are incubated for 4 hr. Cell viabiUty is measured by reading in a CytoFluor 
fluorescence reader. For the PGE2 assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supematants are collected and assayed for PGE2 by EIA 

1 Q kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention E.-la for 24 hours. The supematants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA), 

1 5 Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 

for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

20 Parkinson Models . 

The loss of motor fimction in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 

25 tetrahydropyridine (MPTP). hi the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPP^ and released. 
Subsequently, MPP"*" is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP^ is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 



wo 02/24721 



PCTAJS01/00S44 



i 



406 

ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al.. Dev. Biol. 1989). 
5 Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
10 determine whether it has an action similar to that of FGF-2 in enhancing dopanmiergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
15 plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of .200,000 cells/cm^ on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
20 dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 
25 proliferating, an increase in the number of tyrosine hydroxylase immunopositive nemrons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 

The studies described in this example tested activity of a polypeptide of the 
30 invention. However, one skilled ia the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 36: The Effect of Polypeptides of the Inventiop on the Growth of 
Vascular Endothelial Cells 

5 On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x10^ 

cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 
units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 

10 positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 

concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the nimiber of HUVEC cells indicates that the polypeptide of the 
invention may proUferate vascular endotheUal cells. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exempUfied studies to 
test the activity of polynucleotides (e.g., gene ther^y), agonists, and/or antagonists of the 
invention. 

20 Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3-(4,5-dimethylthia2ol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-siilfoph^^^ 

25 tetrazoUum) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGFies or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 

30 wells for 48 hours. 20 mg of MTS/PMS mixture (1 :0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
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subtracted, and seven wells are performed in parallel for each condition. See, Leak et al 
In Vitro Cell Dev. Biol ia4;512-518 (1994). 

The studies described in this example* tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
5 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 38; Inhibition of PDGF-induced Vascular Smooth Muscle Cell 
Proliferation Stimulatory Effect 

10 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 

1 5 Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 

anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 

20 BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is perforaied for 
individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:271(36);2 1985-21992 
(1996). 

25 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemphfied studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of die 
invention. 
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Example 39: Stimulation of Endothelial Migration 

This example will be used to explore the possibility that a polypeptide of the 
invention may stimulate lymphatic endotheUal cell migration. 
5 Endothelial cell migration assays are performed using a 48 well microchemotaxis 

chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
um (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 

10 concentrations in M199 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10^ cells suspended in 50 ul M199 containing 1% 

15 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
3TC in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rabber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 

20 counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 

Example 40; Stimulation of Nitric Oxide Production bv Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
30 vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 
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Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and polypeptide of the invention. Nitric oxide in 
the medium is determined by use of the Griess reagent to measure total nitrite after 
5 reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 
Instruments Inc.) (1049). Cahbration of the NO elements is performed according to the 
1 0 following equation: 

2KNO2 + 2KI + 2H2SO462NO + I2 + 2H2O + 2K2SO4 
The standard calibration curve is obtained by adding graded concentrations of 
KNO2 (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H2SO4. The specificity of the Iso-NO electrode to NO is previously determined by 

1 5 measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at Sy'C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 

20 mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amoimt of 
released NO is expressed as picomoles per 1x10^ endothehal cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
LeaketaL Biochenu andBiophys, Res, Comm. 277:96-105 (1995). 

25 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



wo 02/24721 PCT/USOl/00544 

411 

Example 41 : Effect of Polvpepides of the Invention on Cord Formation in 
Angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
5 endothelial cells. This bioassay measures the ability of microvascular endothehal cells to 
forai capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothehal cells) are pvurchased from Cell AppUcations, 
Inc. as prohferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
10 48-well.cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 3T'C. CADMEC are seeded onto the coated wells at 7,500 
cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
15 additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 
tripUcate. 

Commercial (Ri&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
20 utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

25 

Example 42; Angiogenic Effect on Chick Chorioallantoic Membrane 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
30 ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 
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Fertilized eggs of the White Leghorn chick (Gallus gallus) and the Japanese qual 
(Cotumix cotuimix) are incubated at 37.8*^0 and 80% humidity. Differentiated CAM of 
16-day-old chick and 13 -day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
5 embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are appUed on CAM. After 3 days, the specimens are fixed in 3% 
10 glutaraldehyde and 2% formaldehyde and rinsed in 0. 12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exempUfiied studies to 
15 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 43: Angiogenesis Assay Using a Matrigel Implant in Mouse 

20 ^^^^ angiogenesis assay of a polypeptide of the invention measures the ability of 

an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then mjected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 

25 blood vessels. Matrigel is purchased fi-om Becton Dickinson Labware/CoUaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 

30 mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
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Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 
staining v^ith Masson's Trichrome. Cross sections from 3 different regions of each plug 
5 are processed. Selected sections are stained for the presence of vY/F. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art coxild easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

15 To study the in vivo effects of polynucleotides and polypeptides of the invention 

on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et al. Am J. Pathol 7^7:1649-1660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 

20 is dependent upon collateral vessels originating from the internal iliac artery (Takeshitaer 
al ^m/.Paf/io/ 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day post-operatively (day 0), after perfomiing a basehne angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 

25 containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al Hum Gene Ther. 4:749-758 
(1993); Leclerc et al J. Clin, Invest. 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 

30 min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
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during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 

■ 

collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken jfrom hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 

Example 45: Effect of Polypeptides of the Invention on Vasodilation 

Since dilation of vascular endotheUum is important in reducing blood pressure, the 
ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 46: Rat Ischemic Skin Flap Model 

The evaluation parameters include skin blood flow, skin temperature, and factor 
Vni immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
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Ischemic skin 
Ischemic skin wounds 
Noraial wounds 

The experimental protocol includes: 
5 Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 

flap over the lower back of the animal). 

An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 
Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: Img to 100 mg. 
10 Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 

histological, immunohistochenaical, and in situ studies. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
1 5 invention. 

Example 47: Peripheral Arterial Disease Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
20 strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 

One side of the femoral artery is ligated to create ischemic muscle of the hindlimb, 
the other side of hindlimb serves as a control. 

A polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is deUvered 
25 intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 weeks. 

The ischemic muscle tissue is collected after Ugation of the femoral artery at 1, 2, 
and 3 weeks for the analysis of expression of a polypeptide of the invention and histology. 
Biopsy is also performed on the other side of normal muscle of the contralateral hindlimb. 
The studies described in this example tested activity of a polypeptide of the 
30 mvention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

'1 
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Example 48 ; Ischemic Myocardial Disease Model 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
5 stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 

The heart is exposed through a left-side thoracotomy in the rat. Immediately, the 

» 

left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 
10 A polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is delivered 

intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 weeks. 

Thirty days after the surgery, the heart is removed and cross-sectioned for 
morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
15 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 49: Rat Corneal Wound Healing Model 

20 

This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

Making a 1-1.5 mm long incision from the center of comea into the stromal layer. 
Inserting a spatula below the lip of the incision facing the outer comer of the eye. Making 
25 a pocket (its base is 1-1.5 mm form the edge of the eye). Positioning a pellet, containing 
50ng- 5ug of a polypeptide of the invention, within the pocket. 

Treatment with a polypeptide of the invention can also be appUed topically to the 
corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
30 mvention. However, one skilled in the art could easily modify the exCTiphfied studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 50; Diabetic Mouse and Glucocorticoid-Impaired Wound Healing 
Models 

5 Diabetic db-^/db-^ Mouse Model 

To demonstrate that a polypeptide of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is 

10 dependent on formation of granulation tissue and re-epithelialization rather than 

contraction (Gartner, M.H. et al, J. Surg, Res. 52:389 (1992); Greenhaigh, D.G. et al.. 
Am. J. Pathol. 136:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type n 
diabetes mellitus. Homozygous (db4-/db+) mice are obese in comparison to their normal 

15 . heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 

autosomal recessive mutation on chromosome 4 (db+) (Coleman et al. Proc. Natl Acad. 
Set USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppressed cell-mediated immunity (Mandel et al^ J. Immunol 120:1315 

20 (1978); Debray-Sachs, M. et al, Clin. Exp. Immunol 51(l)il-l (1983); Leiter et al. Am. 
J. of Pathol 114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 
abnormahties have been described in these animals (Norido, F. et al, Exp. Neurol 
83(2):22\-232 (1984); Robertson et al. Diabetes 29(1):60'67 (1980); Giacomelli et al, 

25 Lab Invest. 40(4):460A73 (1979); Coleman, D.L., Diabetes 31 (Suppl):l-6 (1982)). These 
homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
human type n diabetes (Mandel et al, J. Immunol 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be sinular to the healing observed in human diabetes (Greenhaigh, et al. Am. /. of 

30 Pathol 75(5:1235-1246 (1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
(db+/+m) heterozygous littennates are used in this study (Jackson Laboratories). The 
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animais are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
5 Animal Care and Use Committee and the Gxiidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. andRifkin, D.B., J. Exp, Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 

10 mg/mL), 2,2,2-tribromoethaQol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodiae. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 

1 5 wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day int^als thereafter. Wound closure is determined by daily 

20 measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is admimstered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups • 

25 received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for fiirther processing, 

30 Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 

evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 
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Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm^, the corresponding size of the 
5 dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 

10 sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 

microtome. Routine hematoxylin-eosin (H&E) staining is perforaied on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 

15 the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 

epitheliahzation and epidermal maturity (Greenhalgh, D.G. et al, Am. J. Pathol 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Ehte detection system. Human skin is used as a 

20 positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepitheliaUzation of the wound using a 
calibrated lens micrometer. 

Prohferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1 :50) with an ABC EHte detection system. Human colon 

25 cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
sUght proHferation to the higher side reflecting intense proUferation. 

30 Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 

considered significant. 



i 
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Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. &i: Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects, 280-302 (1989); Wahleffl/., J. 
5 Immunol 115: 476-481 (1975); Werb et al, J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert a/., ^71. Intern. Med. 57:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck a/.. Growth Factors . 5:295-304(1991); Haynesera/., 
J. Clin, Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 

10 monocytes (Haynes et al., Clin. Invest, 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflanunatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound heahng is a well estabhsh phenomenon in rats (Beck et al , Growth 
Factors, 5: 295-304 (1991); Haynes et al, J. Clin. Invest. 61: 703-797 (1978); Wahl, 

15 "Glucocorticoids and wound healing". In: Antiinflammatory Steroid Action: Basic and 
Chnical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et al, Proc. 
Natl Acad. ScL USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
process, the effects of multiple topical apphcations of the polypeptide on full thickness 

20 excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed, 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 

25 the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 

3 0 Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
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mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm fiill-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
5 testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatmrat, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
10 on days 1-5 and on day 8. , Wounds are measured horizontally and vertically using a 
X calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithehum. 

The polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
1 5 received 5 OmL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (30Qmg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 
20 Four groups of 10 animals each (5 with methylprednisolone and 5 without 

glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total area of the wound. Closure is then estimated by estabhshing 
25 the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm^, the corresponding size of the dermal punch. 
Calculations are made using the following foraiula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

30 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5nmi) and cut using an Olympus 
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microtome. Routine hematoxylin-eosin (H&E) staining is perfomied on cross-sections of 
bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
5 blinded observer to determine the distance ofthe wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0,05 is 
considered significant. 

The studies described in this example tested activity of a polypeptide ofthe 
invention. However, one skilled in.the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 51 : Lvmphadema Animal Model 

15 The purpose of this experimental approach is to create an appropriate and 

consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment ofthe lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification ofthe amount of lymphatic vasculature, total blood plasma protein, and 

20 histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis. Male rats weighing approximately '-350g are dosed with Pentobarbital. 
Subsequently, the right legs are shaved fi:om knee to hip. The shaved area is swabbed 

25 with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 

Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
mtradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 
Blue. Circumference and volumetric measurements are then made following injection of 

30 dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
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used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and undemeath the vessel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture Hgated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
5 adductors) are bluntly dissected. The popUteal lymph node is then located. The 2 

proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The pophteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting coimective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
10 lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 

Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of --CS cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding), 

15 Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a usefiil testing 

20 perimeter is also investigated. The weights of both control and edematous limbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent hmb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 

25 Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are imder 
brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 

30 dipped into instrument to each marked level then measured by Buxco edema 

software(ChenA/'ictor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 
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Blood-plasma protein measurements: Blood is drawn, spim, and serum separated 
prior to sm*gery and then at conclusion for total protein and Ca2+ comparison* 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
5 legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popUteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
1 0 sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exempUfied studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 

Example 52: Suppression of TNF alpha-induced adhesion molecule expression 
by a Polypeptide of the Inventioii 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

20 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and 
endotheUal leukocyte adhesion molecule-1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 

25 determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into tiie local tissue during the development of an inflammatory response. The 
local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 

30 stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 
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The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perfomi the experiment, human umbiUcal vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 
penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CO2. 

HUVECs are seeded in 96-well plates at concentrations of 1 x 10^ cells/well in EGM 
medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
fector(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 jil of 0.1% paraformaldehyde-PBS(with Ca-H- and 
Mg-H-) is added to each well. Plates are held at 4'*C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)-K).5% BSA and drained. Do not allow the wells to dry. Add 10 ^1 of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 ng/ml (1:10 dilution 
of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 ul of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 fil of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in tripUcate are prepared from the working dilution of the 
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ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1 :5,000 (10^) > lO'^'^ > 10'^ > 10"^ ^ 5 
lil of each dilution is added to triplicate wells and the resulting AP content in each well is 
5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 ^il of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 3TC for 4h. A volume of 50 |il of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 
5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 53; Assay for the Stimulation of Bone Marrow CD34+ Cell 
Proliferation 

This assay is based on the abihty of human CD34+ to proliferate in the 
presence of hematopoietic grovrth factors and evaluates the ability of isolated 
polypeptides expressed in mammahan cells to stimulate proUferation of CD34-I- cells. 

It has been previously shown that most mature precursors* will respond to only 
a single signal. More inmiature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
of progenitor cells, the assay contains a given polypeptide in the presence or absence 
of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. SCF alone 
has a very Umited effect on the proHferation of bone marrow (BM) cells, acting in 
such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 
effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 
level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 
agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
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inhibitory effect on progenitors is preferably tested in cells that are first subjected to 
in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
being evaluated for inhibition of such induced proliferation. 

Briefly, CD34+ cells are isolated using methods known in the art. The cells 
are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). 
After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 
hour. The cell count is adjusted to 2.5 x 10^ cells/ml. During this time, 100 ^il of 
sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 
can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 
and rhIL-3 (R&D Systems, Minneapohs, MN, Cat# 203-ML) at 30 ng/ml. After one 
hour, 10 p,! of prepared cytokines, 50 pi SID (supematants at 1 :2 dilution = 50 |al) and 
20 1^1 of diluted cells are added to the media which is already present in the wells to 
allow for a final total volume of 100 |il. The plates are then placed in a 37°C/5% CO2 
incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 fiCi/well of [3H] Thynddine 
is added in a 10 |li1 volume to each well to determine the proliferation rate. The 
experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
using the Tomtec Harvester 96. After harvesting, the filtennats are dried, trimmed 
and placed into OmniFilter assemblies consisting of one OnmiFilter plate and one 
OmniFilter Tray. 60 \i\ Microscint is added to each well and the plate sealed with 
TopSeal-A press-on sealing fihn A bar code 15 sticker is affixed to the first plate for 
counting. The sealed plates is ttien loaded and the level of radioactivity deteraiined 
via the Packard Top Count and the printed data collected for analysis. The level of 
radioactivity reflects the amoxmt of cell prohferation. 

The studies described in this example test the activity of a given polypeptide 
to stimulate bone marrow CD34+ cell prohferation. One skilled in the art could 
easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 
therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof. 
As a nonlimiting example, potential antagonists tested in this assay would be expected 
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to inhibit cell proliferation in the presence of cytokines and/or to increase the 
inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 
In contrast, potential agonists tested in this assay would be expected to enhance cell 
proUferation and/or to decrease the inhibition of cell proliferation in the presence of 
5 cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 
cells indicates that polynucleotides and polypeptides corresponding to the gene are 
useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity*' and 
10 "Infectious Disease" sections above, and elsewhere herein. 



Example 54: Assay for Extracellular Matrix Enhanced Cell Response fEMECR) 
The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 
assay is to identify gene products (e.g., isolated polypeptides) that act on the 
1 5 hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

Cells respond to the regulatory factors in the context of signal(s) received 
from the siirroimding microenvironment. For example, fibroblasts, and endothelial 
and epithelial stem cells fail to replicate in the absence of signals from the ECM. 

20 Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to imdergo self-renewal in vitro is 
dependent upon their interaction with the stromal cells and the ECM protein 
fibronectin (fii). Adhesion of cells to fii is mediated by the as. pi and a4.P1 integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 

25 factor(s) which integrate with the ECM environment and responsible for stunulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 
be of great interest in gene therapy and bone marrow transplant apphcations 

Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
fii fragment at a coating concentration of 0.2 pg/ cm^. Mouse bone marrow cells are 

30 plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 
presence of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, 
conditions under which little self-renewal but pronoxmced differentiation of the stem 
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cells is to be expected. Gene products are tested with appropriate negative controls in 
the presence and absence of SCF(5.0 ng/ml), where test factor supemates represent 
10% of the total assay volume. The plated cells are then allowed to grow by 
incubating in a low oxygen environment ( 5% CO2, 7% O2, and 88% N2 ) tissue 
5 culture incubator for 7 days. The number of prohferating cells withiin the wells is 
then quantitated by measuring thymidine incorporation into cellular DNA. 
Verification of the positive hits in the assay will require phenotypic characterization 
of the cells, which can be accomplished by scaling up of the culture system and using 
appropriate antibody reagents against cell surface antigens and FACScan. 

1 0 One skilled in the art could easily modify the exempUfied studies to test the 

activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof 

If a particular gene product is found to be a stimulator of hematopoietic 
progenitors, polynucleotides and polypeptides corresponding to the gene may be 

15 useful for the diagnosis and treatment of disorders affecting the inmiune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections above, and elsewhere herein. The gene product may 
also be useful in the expansion of stem cells and conaumitted progenitors of various 
blood lineages, and in the differentiation and/or prohferation of various cell types, 

20 Additionally, the polynucleotides and/or polypeptides of the gene of interest 

and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
employed to protect bone marrow stem cells from chemotherapeutic agents during 
chemotherapy. This antiproHferative effect may allow administration of higher doses 

25 of chemotherapeutic agents and, therefore, more effective chemotherapeutic 
treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
30 or leukemia since stromal cells are important in the production of cells of 

hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 
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marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 

Example 55: Human Dermal Fibroblast and Aortic Smooth Muscle Cell 
5 Proliferatioii 

The polypeptide of interest is added to cultures of normal human dermal 
fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 

1 0 polypeptide of interest on the prohferation of normal human dermal fibroblasts 

(NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 
restenosis. The second assay examines IL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have 

15 increased production of a number of cytokines and other factors, which can result in a 
proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 
or 2000 cells/well (AoSMC) in 100 \il culture media. NHDF culture media contains: 

20 Clonetics FB basal media, Img/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 
2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 ^ig/ml 
hEGF, 5mg/ml insulin, l|xg/ml hFGF, 50mg/ml gentamycin, 50 ^ig/ml Amphotericin 
B, 5%FBS. After incubation @ 37°C for at least 4-5 hours culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 

25 fibroblast basal media, 50mg/ml gentamycm, 2% FBS, while growth arrest media for 
AoSMC contains SM basal media, 50mg/ml gentamycin, 50fig/ml Amphotericin B, 
0.4% FBS. Incubate at 37C until day 2. 

On day 2, serial dilutions and templates of the polypeptide of interest are 
designed which should always include media controls and known-protein controls. 

30 For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
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(NHDF) or 5ng/ml (AoSMC). Then add 1/3 vol media containing controls or 
supematants and incubate at 37C/5% CO2 until day 5. 

Transfer 60jil from each well to another labeled 96-well plate, cover with a 
plate-sealer, and store at 4C until Day 6 (for IL6 ELISA). To the remaining 100 jil in 
the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
culture volume (10|Lil). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. 
This yields the growth stimulation/inhibition data. 

On day 5, the IL6 ELISA is performed by coating a 96 well plate with 50-1 00 
ul/well of Anti-Human IL6 Monoclonal antibody diluted in PBS, pH 7,4, mcubate ON 
at room temperature. 

On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 |al/well of 
Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 
buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 fil/well of 
diluted Anti-Hmnan IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make 
dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add dupUcate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. 

Wash plates with wash buffer and blot on paper towels. Dilute EU-labeled 
Streptavidin 1 : 1000 in Assay buffer, and add 100 |xl/well. Cover the plate and 
incubate 1 h at RT. Wash plates with wash buffer. Blot on paper towels. 

Add 100 |il/well of Enhancement Solution. Shake for 5 minutes. Read the 
plate on the Wallac DELFIA Fluorometer. Readings from triphcate samples in each 
assay were tabulated and averaged. 

A positive resuh in this assay suggests AoSMC cell proUferation and that the 
gene product of interest may be involved in dermal fibroblast proliferation and/or 
smooth muscle ceil proUferation. A positive result also suggests many potential uses 
of polypeptides, polynucleotides, agonists and/or antagonists of the gene/gene product 
of interest. For example, inflammation and immune responses, wound healing, and 
angiogenesis, as detailed throughout this specification. Particularly, polypeptides of 
the gene product and polynucleotides of the gene may be used in wound healing and 
dermal regeneration, as well as the promotion of vasculargenesis, both of the blood 
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vessels and lymphatics. The growth of vessels can be used in the treatment of, for 
example, cardiovascular diseases. Additionally, antagonists of polypeptides of the 
gene product and polynucleotides of the gene may be usefixl in treating diseases, 
disorders, and/or conditions which involve angiogenesis by acting as an anti- vascular 
5 (e.g., anti-angiogenesis). These diseases, disorders, and/or conditions are known in 
the art and/or are described herein, such as, for example, malignancies, soUd tumors, 
benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, 
trachomas, and pyogenic granulomas; artheroscleric plaques; ocular angiogenic 
diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 

10 degeneration, comeal graft rejection, neovascular glaucoma, retrolental fibroplasia, 
rubeosis, retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the 
eye; rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion JBractures; 
scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 

15 collaterals; cerebral collaterals; arteriovenous malformations; ischraiic limb 

angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides of the 
gene product and polynucleotides of the gene may be useful in treating anti- 

20 hypeiproliferative diseases and/or anti-inflammatory known in the art and/or 
described herein. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof 

25 

Example 56: Ce llular Adhesion Molecule (CAM) Expression on Endothelial 
Cells 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-Ugand interactions between cell surface adhesion molecules 
30 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in 
both normal and pathological settings, follows a multi-step cascade that involves 
intercellular adhesion molecule-1 (ICAM-I), vascular cell adhesion molecule-1 
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(VCAM-1), and endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular 
endothelium determines the efficiency with which leukocytes may adhere to the local 
vasculature and extravasate into the local tissue during the development of an 
5 inflammatory response. The local concentration of cytokines and growth factor 
participate in tlae modulation of the expression of these CAMs. 

Briefly, endotheUal cells (e.g.. Human Umbilical Vein EndotheUal cells 
(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 \il of 199 Medium (10% fetal bovine 

10 serum (FBS)). Samples for testing and positive or negative controls are added to the 
plate in triplicate (in 10 jil volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 ixl of 0.1% paraformaldehyde-PBS(with Ca-H- 
and Mg-H") is added to each well. Plates are held at 4^C for 30 min. Fixative is 

15 removed from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA 
and drained. 10 p.1 of diluted primary antibody is added to the test and control wells. 
Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 ng/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are 
incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 

20 times with PBS(+Ca,Mg) + 0.5% BSA. 20 \il of diluted ExtrAvidin-AlkaUne 

Phosphotase (1 :5,000 dilution, refered to herein as the working dilution) are added to 
each well and incubated at 37°C for 30 min. Wells are washed three times with 
PBS("fCa,Mg)+0.5% BSA. Dissolve 1 tablet of p~Nitrophenol Phosphate pNPP per 5 
ml of glycine buffer (pH 10,4). 100 \il of pNPP substrate in glycine buffer is added to 

25 each test well. Standard wells in tripUcate are prepared from the working dilution of 
the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10^) > 10"^'^ > 10"^ > 

1 5 

10" . 5 |xl of each dilution is added to triplicate wells and the resulting AP content in 
each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 (il of pNNP reagent is then 
added to each of the standard wells. The plate is incubated at 37^C for 4h. A volume 
30 of 50 |il of 3M NaOH is added to all wells. The plate is read on a plate reader at 405 
nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 
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conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
indicated as amount of bound AP-conjugate in each sample. 

Example 57; Alamar Blue Endothelial Cells Proliferation Assay 
5 This assay may be used to quantitatively determine protein mediated 

inhibition of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells 
(LECs), Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of metabolic activity. A standard Alamar Blue 

1 0 Proliferation Assay is prepared in EGM-2MV with 1 0 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of 
endothehal cells with sUght changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 

15 Angiostatin or TSP-1 are included as a known inhibitory controls. 

* 

Briefly, LEG, BAECs or UTMECs are seeded in growth media at a density of 
5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight. After the 
overnight incubation of the cells, the growth media is removed and replaced with 
GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 

20 interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 
with the samples, the plate(s) is/are placed back in the 37° C incubator for three days. 
After three days 10 ml of stock alamar blue (Biosource Cat# DALl 100) is added to 
each well and the plate(s) is/are placed back in the ST^'C incubator for four hours. The 

25 plate(s) are then read at 530nm excitation and 590nm emission using the CytoFluor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and 
changes color in response to chemical reduction of growth medium resulting ifrom cell 
growth. As cells grow in culture, innate metaboUc activity results in a chen[ucal 

30 reduction of the immediate surrounding environment. Reduction related to growth 
causes the indicator to change from oxidized (non-fluorescent blue) form to reduced 
(fluorescent red) form. i.e. stimulated proUferation will produce a stronger signal and 
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inhibited proliferation will produce a weaker signal and the total signal is proportional 
to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 
protein dilutions. 

Example 58: Detection of Inhibition of a Mixed Lvmphocvte Reaction 
This assay can be used to detect and evaluate inhibition of a Mixed 
Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viabihty, 
modulation of costimulatory molecules on interacting cells, modulation of 
adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
production by accessory cells. Multiple cells may be targeted by these polypeptides 
since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find appHcation in 
diseases associated with lymphocyte and monocyte activation or proliferation. These 
include, but are not limited to, diseases such as asthma, arthritis, diabetes, 
inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomeralonephritis, inflammatory bowel disease, Crohn's disease, 
ulcerative coUtis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft 
disease, hepatitis, leukemia and lymphoma. 

Briefly, PBMCs from human donors are purified by density gradient 
centrifiigation using Lymphocyte Separation Medium (LSM®, density 1.0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10^ cells/ml in RPMI-1640 (Life Technologies, Grand Island, NY) 
supplemented with 10% PCS and 2 mM glutamine. PBMCs from a third donor is 
adjusted to 2 x 10^ cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96-well round bottom microtiter plate. Dilutions of test materials (50 p.!) is 
added in tripUcate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1 :4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog 
number 202-IL) is added to a final concentration of 1 iig/ml; anti-CD4 mAb (R&D 
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Systems, clone 34930.1 1, catalog number MAB379) is added to a final concentration 
of 10 \ig/ml Cells are cultured for 7-8 days at 37°C in 5% CO2, and 1 \xC of [^H] 
thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

Samples of the protein of interest are screened in separate experiments and 
compared to the negative control treatment, anti-CD4 mAb, which inhibits 
proUferation of lymphocytes and the positive control treatment, IL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and firagments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in tight of the above 
teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, joumal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
Usting submitted herewith and the corresponding computer readable forai are both 
incorporated herein by reference in their entireties. Additionally, the content of U.S. 
provisional application Serial No. 60/234,21 1 is hereby incorporated by reference in 
its entirety. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

OR OTHER BIOLOGICAL MATERIAL 

(PCI Rule Ubis) 



A. The indications made below relate to the deposited microorganism or other biological material referred to in the 
description in Table 1 on page S8. 

B. IDENTIFICATION OF DEPOSIT „ . . . . , , . 

Further deposits are identified on an additional sheet 

Name of depositary instittition: American Type Culture Collection - 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 


Accession Number 


09 June 2000 


PTA-2074 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) 4^ ^ • *• a aa^.^ i u . PI 

-* ^t- / This information IS continued on an additional sheet LJ 



D, DESIGNATED STATES FOR WHICH INDICA TIONS ARE MADE (if the indications are not for all desi&iated States) 

Europe 

In respect of those designations in which a European Patent is sought a sample of the deposited microorganism will be made available 
until the publication of the mention of the grant of the European patent or until the date on which the application has been refiased or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert nominated by the person requesting the 
sample (Rule 28(4) EPC). Continued on additional sheets 

E. SEPARATE FURNISHING OF INDICATIONS (leave blmAt/mi applicable) 

The indications listed below will be submitted to the international Bureau later (specify the general nature of the indications e.g„ "Accession 
Nurriber of Deposit") 





For receiving Office use only 






For International Bureau use only 












D This sheet was received with the international application 


□ This sheet was received by the International Bureau on: 



Authorized officer 



Authorized of^cer 



Revised Fonn PCT/RO/134 (January 2001) 



Petrol 34ep.so 
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ATCC Deposit No. PTA-2074 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the fumishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the fumishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the fumishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application lias been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the fumishing of a sample shall only be effected to an expert in the art. 
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ATCC Deposit No.: 2074 



UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
intemational publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the fiamishing of a sample 
shall only be effected to an cxpcit in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the ^plicant, any request made by a third party for the fijmishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, imtil the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish ' 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Intemational Bureau before the expiration of 1 6 months firom the priority 
date (preferably on the Fom PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
thhd party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
OfBce or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earher. 
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What Is Claimed Is: 

/ 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide 

fragment of the cDNA sequence included in ATCC Deposit No:Z, which is 

< 

hybridizable to SEQ E) NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID 

10 NO:Y or a polypeptide fragment encoded by the cDNA sequence included in ATCC 
Deposit No:Z, which is hybridizable to SEQ ID NO;X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y 
or a polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO: Y 

or a polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the 
cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID 

20 NO:X, having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO;X; 

(h) a polynucleotide which encodes a species homologue of the SEQ 

ID NO:Y; 

25 (i) a polynucleotide capable of hybridizing un^er stringent conditions 

to any one of the polynucleotides specified in (a)-(h), wherein said polynucleotide 
does not hybridize under stringent conditions to a nucleic acid molecule having a 
nucleotide sequence of only A residues or of only T residues. 




'1 



30 2. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide firagment comprises a nucleotide sequence encoding a secreted 
protein. 
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3. The isolated nucleic acid molecule of claim 1;, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 

5 included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 

10 SEQIDNO:X. 

5 . The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-teiminus or the 
N-terminus. 

15 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-temiinus or the 
N-temiinus. 

20 7. A recombinant vector comprising the isolated nucleic acid molecule of 

claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 

25 

9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host cell of claim 9 comprising vector sequences. 

30 11. An isolated polypeptide comprising an amino acid sequence at least 

95% identical to a sequence selected from the group consisting of: 
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(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ K) NO:Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

5 (c) a polypeptide domain of SEQ ID NO: Y or the encoded sequence 

included in ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO:Y or the encoded sequence 
10 included in ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 

(h) an allelic variant of SEQ ID NO:Y; or 

15 (i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 11, wherein the secreted form or the 
foil length protein comprises sequential amino acid deletions from either the C- 
tenninus or the N-terminus. 



20 13 . An isolated antibody that binds specifically to the isolated polypeptide 

of claim 11. 



25 



30 



14. A recombinant host cell that expresses the isolated polypeptide of 
claim 11. 



15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions 
such that said polypeptide is expressed; and 

(b) recovering said polypeptide. 



1 6. The polypeptide produced by claim 1 5 . 
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17. A method for preventing, treating, or ameliorating a medical condition, 
coniprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 11 or the polynucleotide of claim 1. 



S 1 8 . A method of diagnosing a pathological condition or a susceptibiUty to 

a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the 
polynucleotide of claim 1 ; and 

(b) diagnosing a pathological condition or a susceptibility to a 
10 pathological condition based on the presence or absence of said mutation. 



19. A method of diagnosing a pathological condition or a susceptibiUty to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the 
15 polypeptide of claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibihty to a 
pathological condition based on the presence or amount of expression of the 
polypeptide. 



20 20. A method for identifying a binding partner to the polypeptide of claim 

11 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 



25 



polypeptide. 



21 . The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 



22, A method of identifying an activity in a biological assay, wherein the 
method comprises: 
30 (a) expressing SEQ ID NOiX in a ceU; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 
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(d) identifying the protein in the supernatant having the activity. 



The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 21 Human Secreted Proteins 

<130> PS725PCT 

<140> Unassigned 
<141> 2001-01-09 

<150> 60/234,211 
<151> 2000-09-20 

<160> 139 

<170> Patentin Ver. 2.0 



• 

<210> 1 
<211> 733 
<212> DNA 

<213> Homo sapiens 
<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 42 0 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat • 733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
<400> 2 

Trp Ser Xaa Trp Ser 
1 5 

<210>..3 
<211> 86 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<221> Primer^Bind 

<223> Synthetic sequence with 4 tandem copies of the GAS binding site found 
in the IRFl promoter (Rothman et al., Immunity 1:457-468 (1994)), 18 
nucleotides complementary to the SV40 early promoter, and a Xho I 
restriction site. 

<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 86 

« 

<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Primer_Bind 

<223> Synthetic sequence complementary to the SV40 promter; includes a Hind 
III restriction site. 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 27 

<210> 5 
<211> 271 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Protein_Bind 

<223> Synthetic promoter for use in biological assays; includes GAS binding 
sites found in the IRFl promoter (Rothman et al.. Immunity 1:457-468 
(1994) ) . - 



<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt .24 0 

ttttggaggc ctaggctttt gcaaaaagct t -271 



<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Primer_Bind 

<223> Synthetic primer complementary to human genomic EGR-1 promoter 
sequence (Sakamoto et al., Oncogene 6:867-871 (1991)); includes a Xho I 
restriction site. 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 32 

<210> 7 
<211> 31 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<221> Pritner_Bind 

<223> Synthetic primer complementary to human genomic EGR-1 promoter 
sequence (Sakamoto et al.. Oncogene 6:867-871 (1991)); includes a Hind III 
restriction site. 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 

<210> 8 
<211> 12 
<212> DNA 

<213> Homo sapiens 
<400> 8 

ggggactttc cc 12 



<210> 9 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Primer_Bind 

<223> Synthetic primer with 4 tandem copies of the NF-KB binding site 
(GGGGACTTTCCC) , 18 nucleotides complementary to the 5' end of the SV40 
early promoter sequence, and a Xhol restriction site. 

<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 73 



<210> 10 
<211> 256 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Protein^Bind 

<223> Synthetic promoter for use in biological assays; includes NP-KB 
binding sites. 

<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

cttttgcaaa aagctt 256 



<210> 11 
<211> 2472 
<212> DNA 

<213> Homo sapiens 
<400> 11 
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gaattcggca cgagcaagct ctacgactcg ctgctcgccc tggacggtca catccaatca 60 

gcgcgggccc tgatggtggt ggccgtgctc ctgggcttcg tggccatggt cctcagcgta 120 

gttggcatga agtgtacgcg ggtgggagac agcaacccca ttgccaaggg ccgtgttgcc 180 

atcgccgggg gagccctctt catcctggca ggcctctgca ctttgactgc tgtctcgtgg 240 

tatgccaccc tggtgaccca ggagttcttc aacccaagca cacctgtcaa tgccaggtat 3 00 

gaatttggcc cagccctgtt cgtgggctgg gcctcagctg gcctggccgt gctgggcggc 360 

tccttcctct gctgcacatg cccggagcca gagagaccca acagcagccc acagccctat 420 

cggcctggac cctctgctgc tgcccgagag tacgtctgag ctccgcctgc cctggccagc 480 

cccccaccca gtggccccct tgcccagcat ccagccagcc tcgcagcacc ctgggcaggg 540 

ccactggggc ataggatggg cataggtgct ctgagcagct tgtcctcaac acaagcaccc 600 

accctgcaat ctgagaccca gatcctcaga gagacaccag aggcaggacc cagcccccag 660 

gcatacacac agatgcaggt ccaggcacgg tcttgtctgc acagcctggt gggcaccagc 72 0 

atgcatccct ggagacaggc cctcaggcac cagcccggct gtttactcac tgaagagctg 780 

cgtgggtgtc tgctacgtgc tgggccctag agatagagca gtggccaaga cgtaccttag 840 

tacccaggtc cttggggtga gcagaaacct tcaccctccc cagtcccatg ggctcctcac 900 

agcaacccca caagggcagt gccgggatgc tgaacgttca cacaaggaca gggagggtct 960 

gagtttaggt ctcaggttct tccagtgcgc ccagggctgg gggccaccta cacagatggt 1020 

gaggtcggac catggcgccc ctgcccccgg gaatgggccc caggcagggc tgctgtgagg 1080 

gccaaggtct ggccacgctg gccagtaccc atgtccgggc ctgaatgcac ' agcccctgcc 1140 

cccgacccca cagcatccag ctgaggtcca aggtctttgt cctagaatca gagtggggag 12 00 

gggacagcct ggggctgccc agagactgtg ggtggagctg cctgctgcac tcagcagtgc .1260 

ggtcagagaa gggcttttgg tcttgaagtc caggtaccat ccccccttag catacagggg 1320 

gaagggcctg agaggaatgt aaggaaacca gcccagatca gtcccaaggc cagagtcctt 138 0 

tgtcctacat ctccctgaac cagagtgtgc cctgcccctc atgctcagac ctctcccacc 144 0 

ccaaaccctc tcccgggact cagtctccct ggccactgcg tatcaggctt ctggggaaag 1500 

catccatcac agaacctccc cttccctgcc acgcaccttc cttggccagc tccattctgg 1560 

cctcctccac cacctgcctt gtgaccacat ctcccaccac gtccccagat ctcaagaacg 1620 

cagctcagct tctccttcga gcttgactct gagagggaaa gtgacggaaa ccaagtcaga 168 0 

tgagatgact gccatgtaca ctgcagtcaa gggcagggag gggaggaatg acacaaatgg 1740 

cagggagctg ctgggggact gacccctcgg cgcctggcct ggccggtgct gcacatccac 1800 

cggggcacaa cagggacttg tccagcctct ggtcagagga tgtggccacc tgaccctaaa 1860 

taggttcccc agagtcctgc ccctctaatg aatgagaact gcaggagttt ctcctctggg 192 0 

tgcctgaagc tatagtgcaa tggttcccaa ccctgcatgc acattcgaat cacctggggg 1980 

cacaatgcct aggctccaac cccagacact cttatttcat tggtctgggt ggacctggca 2040 

tcagaagtca tgtagctcct caggggactg tagtgtgtgg tcagcactga gggctcctct 2100 

atgaggcctc aagcccaggt gactctgtga ggtctgcaga gggagaaaag aacccacaag 2160 

ggaagaggtg gaggtcaggc acggtggctc acgcttgtaa tcccagcact ttgggaggcc 222 0 

gaggtgggta gatacctgaa gtcaggagtt cgagactagc ctggccaata tggtaaaacc 2280 

ccgtgtctat taaaaataca aaaattagct ggctgtggtg gtgggcacct gtaatcccag 2340 

ctactcggga ggctgaggca ggagaatcgc ttgaactcgg gaggtggagg ttgcagtcag 2400 

ccaagatcgt gccactgcac accatcctgg atgacagagc aagactccat cacaaaaaaa 2460 

aaaaaaaaaa aa 2472 



<210> 12 
<211> 4037 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (643) ' 

<223> n equals a,t,g, or c 
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<220> 

<221> SITB 
<222> (4025) 

<223> n ecfuals a,t,g, or c 
<220> 

<221> SITE 
<222> (4032) 

<223> n equals a,t,g, or c 



<400> 12 

ggttnatgaa cgccagctcg aaattaaccc tcactaaagg gaacaaaagc tggagctcca 60 
cccgcggtgg caggccgctc tagaactagt ggatcccccg ggctgcagga attcggcacg 120 

aktatccctc caaaatcttg atgaacctga gcacagccct gctgttcctg aatctcctct 180 

tcctcctaga tggctggatc acctccttca atgtggatgg actttgcatt gctgttgcag 240 

tcctgttgca tttcttcctt ctggcaacct ttacctggat ggggctagaa gcaattcaca 3 00 

tgtacattgc tctagttaaa gtatttaaca cttacattcg ccgatacatt ctaaaattct 360 

gcatcattgg ctggggtttg cctgccttag tggtgtcagt tgttctagcg agcagaaaca 420 

acaatgaagt ctatggaaaa gaaagttatg ggaaagaaaa aggtgatgaa ttctgttgga 4 80 

ttcaagatcc agtcatattt tatgtgacct gtgctgggta ttttggagtc atgttttttc 540 

tgaacattgc catgttcatt gtggtaatgg tgcagatctg tgggaggaat ggcaagagaa 600 

gcaaccggac cctgagagaa gaagtgttaa ggaacctgcg cantgtggtt agcttgacct 660 

ttctgttggg catgacatgg ggttttgcat tctttgcctg gggaccctta aatatcccct 720 

tcatgtacct cttctccatc ttcaattcat tacaaggctt atttatattc atcttccact 7 80 

gtgctatgaa ggagaatgtt cagaaacagt ggcggcggca tctctgctgt ggtagatttc 840 

ggttagcaga taactcagat tggagtaaga cagctaccaa tatcatcaag aaaagttctg 900 

ataatctagg aaaatctttg tcttcaagct ccattggttc caactcaacc tatcttacat 960 

ccaaatctaa atccagctct accacctatt tcaaaaggaa tagccacaca gataatgtct 1020 

cctatgagca ttccttcaac aaaagtggat cactcagaca gtgcttccat ggacaagtcc 1080 

ttgtcaaaac tggcccatgc tgatggagat caaacatcaa tcatccctgt ccatcaggtc 1140 

attgataagg tcaagggtta ttgcaatgct cattcagaca acttctataa aaatattatc 12 00 

atgtcagaca ccttcagcca cagcacaaag ttttaatgtc tttaagaaaa agaaatcaat 1260 

ctgcagaaat gtgaagattt gcaagcagtg taaactgcaa ctagtgatgt aaatgtgcta 1320 

ttacctaggt aactgcatat atataaggaa tgtattttgt taagaaggct tttgtgaaat 13 80 

tcagaatttt tctttttaat atatttcttc catggaagag ttgtcatcac taaaacttca 1440 

gtactgagag taacatgact cagtagccac agaagctatg atttgtaaaa tatataattg 1500 

aatcagagta atcataatgc aggggagaca ttcaaattag agacaaggga gaagcaatgc 1560 

tgaggaagac cctagataga gctcatttta ctccacctaa tcgttatatc tggatatacc 1620 

cattttctgc atcttctttc tcaacaataa aaaatgtaac tattttgaat gcccacaaat 1680 

cccattccag tgttactttc tgtgaatgca gtaccatatt ctcattttca atgacatttc 1740 

aaccacaggc agaaaagact gtttactcct tgacccaaag attaaaaagg attttttatt 1800 

attttaaata ttacaccttc agaaccataa catgcttaag aaaactttcc caaaatgttg 18 60 

acctagttaa atgaggctat ataaatttct aatattttac ttattctatt caaggcatag 1920 

ggccaaagca ttaagtataa tttaatccca tacattcgag ttaagtttag tgktgatgtt 1980 

ccatcattct ggacctccca ggagttgttt aagaatgaat ctcttacacc tctacttttg 2040 

cccctctact gtatattaag cccataggct tgtgggagga aggagaattt ccattaggca 2100 
agctgtatgc agtggaattt tccttttagg agacacacaa ttaagactct ctggttctgt ■ 2160 

ccttgctttg gagactttaa gacatttcct aaagcacaaa taaaagcctc gtatttcccc 2220 

attgagagtt ttgttccaag gaatatgaag tgagacatat gggtgagtca taataatcaa 2280 

aataatttat gaagagctgg gtctgcaata gctagtctaa aaactacttg tgtgtcagtc 2340 

ctctggttat agtatataag agcctgagga ggtctggcaa gatagatggt gtattattta 24 00 

tggatcaggc tgctgcatac aaaccttgca tactattatg cagcttacct aactctcaga 2460 

ctattctgag taatgcttgc ttgctaatga atgtatagga gaccacattg taattgttct 2520 

tagatgatgg agtccatgca gtttcttaga aatcggtctc agtgcatgct gtgctttttc 2580 

acatttgctc tgggttatct gggaagtatc aggttctggg aggcaacagc attaagtgat 2 640 

aagaaaagga gacattctgg caaagcmaat ctgcttaaag gcaaagtcca gaacctggaa 2700 

cctagaggcc tttctctctg cacgaaaaac aggtagtttg cagtctgaga tatgggagag 2760 



i 
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cttttaggct acacagcaac ccaagggacc tctcaccttt tgctgagctt caatcaggaa 2820 

gctatttgcc tggctccagc agatgatgag ataatgaggt agtgggtttt ttattactgt 2880 

tccattttgc aacatcctgc aacaccatcc tgggagacaa gagcattacc cagcttggct 2940 

ttcacggggg agggttgtat tcagtaaaaa agaatagtaa atataaggtc actgagattc 3000 

taagtaagat agtaaatcta aggtcactga gccaaatcct tttcaatagg catatattaa 3060 

caggctgctt attttggcgg aggttacata tggatgaaaa tgaatcttag tcactgaata 3120 

ttcatataca tttcccccaa aaccttagac attcatagta gattttaatt agttagcttt 3180 

ctaactagtc agatttctgc ccaaagtgct tagtcaatag taattaagat atagcttcaa 3240 

aaatggcttt gcttttgatt tctactcata ttcgtatggc tccagaaaaa tatttttttc 3300 

atatttgaca atgtcagctc cactttagaa attttcaata accagatgag aaaaaaatta 3360 

agaaattgct caagggaaac atttgtaaat ggatttgaaa gattgagcca aattctgttg 3420 

tcagttctaa gcatgcagtt ctcacctcca tttagtcccc catcagaaca gaggtcagga 3480 

atttagctgg ggagcctaaa tttagttcag cttacctttg agaatagcat caattcagac 3540 

tctcttttca ttatgttttc ttttcttttt ccctcttttt aaactacatt gtgttagagt 3600 

catagtctag gatcctgaga gattttccat tcttgtcacc attcacttgc attgtaaaga 3660 

ttttctttgt ctgttgttgg catagattct tttgtacata tttatttatt tgtgtttata 3720 

tatgtcaatt ggtttccttt cttagcttga tattgcctag ctttgttgtt ttaattaact 3780 

ttctattaga gagactgtatp atattttttc taaatacttt gtgaaatcat ttttggtagc 3840 

aatatctttg aatatgatga ataaaagtga ctgtgagtgc aaatagaatt agcagtaaga 3900 

agctactcta gctaatttgc cattttactt aaatggaaaa tgtttttcaa ataaatactt 3960 

atgttgttca tgttaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4020 

aaaanggggg gnccccc 4037 



<210> 13 
<211> 1593 

<212> DNA 

<213> Homo sapiens 
<400> 13 

ggggacctgg ccagccgtgc agctgcccag gcgctatggc gagtgcggtc agggggtcga 60 

ggccgtggcc ccggctgggg ctccagctcc agttcgcggc gctgctgctc gggacgctga 120 

gtccacaggt tcatactctc aggccagaga acctcctgct ggtgtccacc ttggatggaa 180 

gtctccacgc actaagcaag cagacagggg acctgaagtg gactctgagg gatgatcccg 240 

tcatcgaagg accaafcgtac gtcacagaaa tggcctttct ctctgaccca gcagatggca 3 00 

gcctgtacat cttggggacc caaaaacaac agggattaat gaaactgcca ttcaccatcc 360 

ctgagctggt tcatgcctct ccctgccgca gctctgatgg ggtcttctac acaggccgga 420 

agcaggatgc ctggtttgtg gtggaccctg agtcagggga gacccagatg acactgacca 480 

cagagggtcc ctccaccccc cgcctctaca ttggccgaac acagtatacg gtcaccatgc 540 

atgacccaag agccccagcc ctgcgctgga acaccaccta ccgccgctac tcagcgcccc 600 

ccatggatgg ctcacctggg aaatacatga gccacctggc gtcctgcggg atgggcctgc 660 

tgctcactgt ggacccagga agcgggacgg tgctgtggac acaggacctg ggcgtgcctg 720 

tgatgggcgt ctacacctgg caccaggacg gcctgcgcca gctgccgcat ctcacgctgg 780 

ctcgagacac tctgcatttc ctcgccctcc gctggggcca catccgactg cctgcctcag 840 

gcccccggga cacagccacc ctcttctcta ccttggacac ccagctgcta atgacgctgt 900 

atgtggggaa ggatgaaact ggcttctatg tctctaaagc actggtccac acaggagtgg 960 

ccctggtgcc tcgtggactg accctggccc ccgcaratgg ccccaccaca gatgaggtga 1020 

cactccaagt ctcaggagag cgagagggct cacccagcac tgctgttaga tacccctcag 1080 

gcagtgtggc cctcccaagc cagtggctgc tcattggaca ccacgagcta cccccagtcc 1140 

tgcacaccac catgctgagg gtccatccca ccctggggag tggaactgca sagacaagac 1200 

ctccakagaa tacccaggcc ccagccttct tcttggagct attgagcctg agccgagaga 1260 

aactttggga ctccgagctg catccagaag aaaaaactcc agactcttac ttggggctgg 1320 

gaccccaaga cctgctggca gctagcctca ctgctgtcct cctgggaggg tggattctct 1380 

ttgtgatgag gcagcaacag ccgcaggtgg tggagaagca gcaggagacc cccctggcac 1440 

ctgcagcctg gggctgatga agcagagatg ttcgctggat cccaggccct ggcacccctc 1500 

aggaaataca agaaaaagaa tattcacatc tgtttaatgt gcataaagcc aaggaaaggc 1560 

caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1593 
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<210> 14 

<211> 2952 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2591) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2594) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (2643) 
<223> n equals 



a,t,g, or c 



<220> 

<221> SITE 

<222> (2657) 

<223> n ecjuals a,t,g, or c 
<220> 

<221> SITE 
<222> (2664) 

<223> n. equals a,t,g, or c 

<220> 

<221> SITE 
<222> (2684) 

<223> n equals a,t,g, or c 

<220> ^ 
<221> SITE 
<222> (2689) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

<222> (2692) 

<223> n equals a/t,g, or c 
<220> 

<221> SITE 
<222> (2719) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2725) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
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<222> (2730) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (2765) 

<223> n ec[uals a,t,g, or c 

<220> 

<221> SITE 
<222> (2768) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2777) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2787) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2805) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2830) 

<223> n equals a,t,g, or c 



<400> 14 

ggcacgagct cgtgccgagc tggtgcagcc cttcagctcg ctgttcccga aggtggagta 60 
catcgccagg gccgggtgga cccgggatgg caaatacgcc tgggccatgt tcctggaccg 120 
gccccagcag tggctccagc tcgtcctcct ccccccggcc ctgttcatcc cgagcacaga 180 

gaatgaggag cagcggctag cctctgccag agctgtcccc aggaatgtcc agccgtatgt 240 

ggtgtacgag gaggtcacca acgtctggat caatgttcat gacatcttct atcccttccc 300 

ccaatcagag ggagaggacg agctctgctt tctccgcgcc aatgaatgca agaccggctt 360 

ctgccatttg tacaaagtca ccgccgtttt aaaatcccag ggctacgatt ggagtgagcc 420 

cttcagcccc ggggaagatg aatttaagtg ccccattaag gaagagattg ctctgaccag 480 

cggtgaatgg gaggttttgg cgaggcacgg ctccaagatc tgggtcaatg aggagaccaa 540 

gctggtgtac ttccagggca ccaaggacac gccgctggag caccacctct acgtggtcag 600 

ctatgaggcg gccggcgaga tcgtacgcct caccacgccc ggcttctccc atagctgctc 660 

catgagccag aacttcgaca tgttcgtcag tcactacagc agcgtgagca cgccgccctg 720 

cgtgcacgtc tacaagctga gcggccccga cgacgacccc ctgcacaagc agccccgctt 780 

ctgggctagc atgatggagg cagccagctg ccccccggat tatgttcctc cagagatctt 840 

ccatttccac acgcgctcgg atgtgcggct ctacggcatg atctacaagc cccacgcctt 900 

gcagccaggg aagaagcacc ccaccgtcct ctttgtatat ggaggccccc aggtgcagct 960 

ggtgaataac tccttcaaag gcatcaagta cttgcggctc aacacactgg cctccctggg 1020 

ctacgccgtg gttgtgattg acggcagggg ctcctgtcag cgagggcttc ggttcgaagg 1080 

ggccctgaaa aaccaaatgg gccaggtgga gatcgaggac caggtggagg gcctgcagtt 1140 

cgtggccgag aagtatggct tcatcgacct gagccgagtt gccatccatg gctggtccta 1200 

cgggggcttc ctctcgctca tggggctaat ccacaagccc caggtgttca aggtggccat 1260 

cgcgggtgcc ccggtcaccg tctggatggc ctacgacaca gggtacactg agcgctacat 13.20 

ggacgtccct gagaacaacc agcacggcta tgaggcgggt tccgtggccc tgcacgtgga 13 80 

gaagctgccc aatgagccca accgcttgct tatcctccac ggcttcctgg acgaaaacgt 1440 
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gcactttttc cacacaaact tcctcgtctc ccaactgatc cgagcaggga aaccttacca 1500 

gctccagatc taccccaacg agagacacag tattcgctgc cccgagtcgg gcgagcacta 1560 

tgaagtcacg ttgctgcact ttctacagga atacctctga gcctgcccac cgggagccgc 1620 

cacatcacag cacaagtggc tgcagcctcc gcggggaacc aggcgggagg gactgagtgg 1680 

cccgcgggcc ccagtgaggc actttgtccc gcccagcgct ggccagcccc gaggagccgc 1740 

tgccttcacc gccccgacgc cttttatcct tttttaaacg ctcttgggtt ttatgtccgc 1800 

tgcttcttgg ttgccgagac agagagatgg tggtctcggg ccagcccctc ctctccccgc 1860 

cttctgggag gaggaggtca cacgctgatg ggcactggag aggccagaag agactcagag 1920 

gagcgggctg ccttccgcct ggggctccct gtgacctctc agtcccctgg cccggccagc 198 0 

caccgtcccc agcacccaag catgcaattg cctgtccccc ccggccagcc tcccccactt 2040 

gatgtttgtg ttttgtttgg ggggattttt tcataatttt ttaaaagaca ggccgggcgc 2100 

ggtggctcac gtctgtaatc ccagcacttt gggaggctga ggcgggcgga tcacctgagg 2160 

ttgggagttc aagaccagcc tggccaacat ggggaaaccc cgtctctact aaaaatacaa 222 0 

aaaattagcc gggtgtggtg gcgcgtgcct ataatcccag ctactcggga ggctgaggca 2280 

ggagaatcgc ttgaacccgg gaggtggagg ttgcggtgag ccaagatcgc accattgcac 2340 

tccagcctgg gcaacaagag cgaaactctg tctcaaaata aataaaaaat aaaagacaga 2400 

aagcaagggg tgcctaaatc tagacttggg gtccacaccg ggcagcgggg ttgcaaccca 24 60 

gcacctggta ggctccattt cttcccaagc ccgagcagag ggtcatgcgg gccccacagg 2520 

agaagcggcc agggcccgcg gggggcacca cctgtggaca gccctcctgt ccccaagctt 2580 

tcaggcaggc nctnaaacgc accgaacttc cgcgctttgc tggtcagtgg cggctgtccc 2640 

ctncccagcc cagccgncca gccncctggg tctgcctgac ccgnacacnc cnggggttcc 2 7 00 

ggggttggga gctgaaccnt ccccncctcn gggttatatt tccctctccc cttccctccc 2760 

cgccnagngc tctgccnggg gcgggcnaaa aaaaaagtaa aaagnaaaga aaaaaaaaaa 2820 

aaaagaaacn aaccacctct acatattatg gaaagaaaat atttttgtcg attcttattc 2880 

ttttataatt atgcgtggaa gaagtagacc ccttaaacga ttcccgttgg aaaaaaaaaa 2940 

aaaaaaaaaa aa 2952 



<210> 15 

<211> 1353 

<212> DNA 

<213> Homo sapiens 



<400> 15 

gacaatacat gcatcatatc ttttgacttt gaaggatatc tcatgtcaaa ggaatcaagt 60 

tatgatttat agaggattca gctggaatac cttgtgggtg ctggctgagg gtggcaaaac 12 0 

gcctaccgag acatgaaggt tttagccact agttttgtcc ttgggagcct ggggttggcc 180 

ttctacctgc ctttggtggt gactacacct aaaacactgg ccatccctga gaagctgcaa 240 

gaagctgtgg ggaaagttat catcaatgcc acaacctgta ctgtcacctg tggccttggc 300 

tataaggagg agaccgtctg tgaggtgggc cctgatggag tgagaaggaa atgtcagact 3 60 

cggcgcttag aatgtctgac caactggatc tgtgggatgc tccatttcac cattctcatt 420 

ggcaaggaat ttgagcttag ctgtctgagt tcagacatct tggagtttgg acaggaagct 480 

ttccggttca cctggagact tgctcgaggt gtcatctcca ctgacgatga ggtcttcaaa 540 

ccctttcaag ccaactccca ctttgtgaag tttaaatatg ctcaggagta tgactctggg 600 

acatatcgct gtgatgtgca gctggtaaaa aacttgagac tygtcaagag gctctatttt 660 

gggttgaggg tccttcctcc taacttggtg aatctgaatt tccatcagtc acttactgag 720 

gatcagaagt taatagatga gggattggaa gttaatctgg acagctactc caagcctcac 780 

cacccaaagt ggaaaaagaa ggtggcgtca gccttgggaa taggaattgc cattggagtg 840 

. gttggtggcg tgttggtgag gattgtcctc tgtgcgctaa gggggggcct gcagcagtga 900 

cagcttcaag aacttaacag ccttgctcct gaagaactgg ctgcccagga agccaagcta 960 

gctttttagg ggagtgttcc agctgctggt agtggatcag cttagaggga acactcccac 1020 

agccaaaaga atgagtggga gaaatggagg ggacaatctc ctgggagcta tgcgcagtaa 1080 

cctaacttcc ttatgtccca tggatctctt cctgatcttc cctgcccatt gggtacccag 1140 

gaaactgcaa gcattgcctg tgttcctggg aagagttcta agaagcttgc attcattttc 1200 

taccctttat gacttggatg cctccccacc tccatttccc ctcttctgag ctgtgtattc 1260 

atgtagaggg atgtattcag cctttttagt gaacattttt tttcaataaa agtaattcac 132 0 

agtaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1353 
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<210> 16 
<?11> 1792 
<212> DNA 

<213> Homo sapiens 

■<220>. 
<221> SITE 
<222> (1) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (1078) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1129) 

<223> n equals a,t,g, or c 
<400> 16 

nattawctcc cgctcgaaat taaccctcac taaagggaac aaaagctgga gctccaccgc 60 

Sgtggcggcc gctctagaac tagtggatcc cccgggctgc aggaattcgg cacgaggagg 120 

gccgggcggt cagtcagcac ccagactggc agcatgaccg gtcagatacc aaggctttct 180 

aaagtcaacc ttttcactct gctcagcctc tggatggagc tctttccagc agaagcccag 240 

cggcaaaaat ctcagaaaaa tgaagaggga aagcatggac ccttaggaga taatgaagag 300 

aggaccagag tatctactga caaaagacag aaaaccatgt tctgcttgtt tgaaaatgat 360 

tgtaaatgca aagccttaag agtaatgatc agatctatgt caaggtcagt gccttgagct 420 

ataaatggca gaacttctag aagaaatgga tcatgtggct agaaacctct cggcctgcaa 480 

caagtatttc gagcaggatt actggagcag cttaagatgc ctagatgaaa ggtttaccat 540 

cactgctggt taggaaatgg attatgagaa ctcgaacaga gggaaggtga aatgcaaccg 600 

gaggaaacac tctgatatga ggtttgaggc cttcaaaatt gctttgcagc ataagccaca 660 

gtgagtcagg agtaccaggg agtggataga atgtttattt gkttaactga gactttttag 720 

ttcatcaatt attttgaagg gtagaacact ctgtgggctc tctttctatt tccttctggg 780 

tacaatcaca aaaaaaaaat ctctcctagc tgaaattaca tgcagtacta gcaaaggggt 840 

ctctttgyta taaactgttc attaattgac gaacatttgt gtacttaact atgtataagg 900 

catctcatcg ttcaatttca aatacaaatt aaaatatttt ttcacatttg ttatcctgtt 960 

atgttttctc ttttacaaat tgtctgttcg atctttttgt ctctctttag gccttattct 1020 

tgtcaattca tatgtgctct aatgaattga atattttctg tatattaaac attactancc 1080 

tttcctctgt cacactgatt gaaaaatgat ctatttagtt tgttgtttng tctttaattt 1140 

tgtaagcttt aaaaagttaa tatgcccttc agacaccatc ccaacatcac ataagaattt 1200 

tttcatgtta taaattcttt gtggacatat ttgataactg ttttattatg aggaggacca 1260 

taattaattc aaccattccc ctattttggt catttaggtt tttgggtttg ggttttttgt 1320 

ttgtttaacg tctttgcttg ctattttaaa gaatgctgca ctaaatgtga atgcttgaga 1380 

tttcttctct gtatttagaa tattttccta gaatggattc tcagaagaat tctcagtctg 1440 

tggagaggaa catttttaat gcatggaaga gctggagtta accgaatttc atactggcct 1500 

gctgatccag aaataagttt gcttacggag gcttctagtt ctgaagatgc aaagttagat 1560 

gccaaagcag tggaaagatt gaagtcaaac agtcgggccc atgtgtgtgt cttacttcaa 1620 

cctttggtgt gttatatggt gcagtttgta gaggagacct cttacaaatg tgactttatt 1680 

caaaaaatta caaaaacatt gccggatgct aacactgact tttattatga atgtaaacaa 1740 

gaaagaataa aagaatatga aatgttaaaa aaaaaaaaaa aaaaaaaaac tc 1792 



<210> 17 
<211> 669 
<212> DNA 

<213> Homo sapiens 
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<400> 17 

ggcacgagga aacaaagaaa caaaccgtat atatatatct tcagagttaa aaaatggtga 60 

gaacaagagc attgttttat atattttttc aactctcttt aacttctggc ttaatagaag 120 

acagctgcat tctcattatt atttatttat ttttttttag atggtgtctc gctctgtcac 180 

ccatgctgga gtgcagtggc gtgaccttag ctcactgcaa ccaccaccta ctcgggaggc 240 

tgaggcagga gaatcgcttg aacctaggag gcggagattg cagtgagctg agattgcacc 300 

attgcactct agcctgcgta acgagcaaaa ctctgtcaca cacacacaca aaataataac 3 60 

aataataata ataaaacatt gccgggcaca gtggctcatg cctgtaatcc cagcactttg 420 

ggaggctgag gctggtggat cgcgaggtca ggagttcgag accagcctgg ccaaggtggt 480 

gaaaccccat ctctactaaa aatacaaaaa ttagccaagc gtggtggcac acgcctgtat 540 

tcctagctac ttgggaggct gaggtaggag aatcgcttga actttggagg cagaggttgc 600 

ggtgagccaa gatcatgcca ttgcactcca gcctgggcaa caagagccaa actccatctc 660 

aaaaaaaaa 669 



<210> 18 
<211> 3814 
<212> DNA 

<213> Homo sapiens 
<400> 18 

ggcacgagct cagagatgcc tcactcttcc ttgtaccctc ctcccttctt caaaatgaaa 60 

.ttgattatta gggtttggtt tattatttca ttgttctttg tgcaagggcg aacaaatcca 12 0 

tgtatactcc tgccctacac acacccacag gtagcgctcc atctgctatt ctgtgccttg 180 

cttttttcag acgcgttagg aaaggccaca tcagtcatga catacacagg cttctttact 240 

cacagcactc attgtcgctt tcatatttct tgctttagtc tgagtttttt aattctataa 300 

gtaaaaacat tttttaaatc cagaattcaa aagtgatcat aaaagttatt cctcctttta 360 

tcatatactc tcagccgttt atgtggagta ggagtgtgag tgtgtagcct tccagaccct 420 

tctgtgttac agaacagagg aatttcttat tgaaatttaa ctttgaattg ttatactcgt 480 

aattttctta gttactatgc taatatctca ttatttaccg gttcctagac atcagacaaa 540 

aactgataaa ttctcaaata cagagtaaca gacaaagttg tttcatagtg tctggtatca 600 

agatgataaa gcatacaccc atcttcctca gcttcatttc taaaaatgga actgaggaaa 660 

ccaagttatg aaatataatc aaattattaa atataaattt aagcatatat tattaaatat 720 

aaattaataa aatacattta ttgattataa actacttaaa tataatccat tgagttctat 780 

ctttgggtct gtcatcacct tatagaactt tttagacttt tgtctcgaaa actggaacag 840 

aaagatcagg ttttattaca tatgaacatt tttaccataa agtgtaattc agaaaacttc 900 

ctagtttcct ccttttttca agatactagg aaaatcaggc tttagtttta tgctttccgc 960 

tctgtactcc caaacaagag ctcttaaata tttatacttc tgttaccccc aaagtttact 1020 

gctgtgattt ggagaagtac caagttcatg tatctgtttg ctttatttat cctatttttt 1080 

ttctttctag gtattttttg atttaatgag agaaattcga gcgagaaaga tggatgacag 1140 

caaagaaaag aatggaaaaa agaagaggaa aagtttagcc aagagaatca gagaaagatg 1200 

ctgcatttta taatcaaagc ccaaactcct ttcttatctt gaccatacta ataaatataa 1260 

tttataagca ttgccattga aggcttaatt gactgaaatt actttaacat tttggaaatt 13 2 0 

gttgtatatc actaaaagca tgaattggaa ctgcaatgaa agtcaaattt actttaaaaa 1380 

gaaattaata tggcttcacc aagaagcaaa gttcaactta tttcataatt gcctacattt 1440 

atcatggtcc tgaatgtagc gtgtaagctt gtgtttcttg ggcagtcttt cttgaaattg 1500 

aagaggtgaa atgggggtgg ggagtgggag gaaaggtgac ttcctctggt gtttattata 1560 

aagcttaaat tttatatcat tttaaaatgt cttggtcttc tactgccttg aaaaatgaca 1620 

attgtgaaca tgatagttaa actaccactt tttttaacca ttattatgca aaatttagaa 1680 

gaaaagttat tggcatggtt gttgcatata gttaaactga gagtaattca tctgtgaatc 1740 

tgctttaatt acctggtgag taacttagaa aagtggtgta aacttgtaca tggaattttt 1800 

tgaatatgcc ttaatttaga aactgaaaaa tatccggtta tatcattctg ggtgtgttct 1860 

tactgacacc aggggtccgc tgccccatgt gtcctggtga gaaaatatat gcctggcaca 1920 

gcttttgtat agaaaattct tgagaagtaa ctgtccgcta gaagtctgtc caaatttaaa 1980 

atgtgtgcca tattctggtt cttgaaaata agattccaga gctctttgat cgcttttaat 2040 

aaactgcaag ttcattttaa atgaagggcc agcatatata cttgcaagat aattttcagc 2100 

tgcaaggatt cagcaccagt tatgtttgaa tgaaccctcc ttttctctga gattctggtc 2160 
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cctggaaatc cctttctgct agtggtgagc atgtaagtgt taagttttta atctgggagc 2220 

agggcatagg aagaaaatgt cagtagtgct aatgcatttt gcactagaac gcttcgggaa 2280 

aatattcatg cttgccatct gttcatttct aaatttatat tcataaagtt acagtttgat 2340 

acaggaatta ttaggagtaa ttcttttctg tttctgttta taatgaagaa cactgtagct 2400 

acattttcag aagttaacat caagccatca aacctgggta tagtgcagaa aacgtggcac 2460 

acactgacca cacattaggc tgtgtcacca ttgtgtggtg tacctgctgg aagaattcta 2520 

gcatgctact tggggacata atttcagtgg gaaatatgcc actgaccgat tttttttttt 2580 

ttcctctttg cagtggggct aggacagttg attcaacaaa gtattttttt cttttttctc 2640 

agtcctaatt tgaacaggtc aaagatgtgt tcaggcattc caggtaacag gtgtgtatgt 2700 

aaagttaaaa ataggctttt taggaactca ctctttagat atttacatcc agcttctcat 2760 

gttaaatatt tgtccttaaa gggtttgaga tgtacatctt tcatttcgta tttctcatag 2820 

gctatgccat gtgcggaatt caagttacca atgtaacact ggccagcggg cccagcaatc 2 880 

tccatgtgta cttattacag tcttatttaa ccaggggtcc taaccactaa cattgtgact 2940 

ttgctttgag acctttcctc tcctgggtac tgaggtgcta tgaagccaac tgacaaagat 3000 

gcatcacgtg tcttaggctg atgccactac ccgatttgtt tatttgcaat ttgagccatt 3060 

taaagaccaa taaacttcct tttttaaaat gtttgtggtg ttacttgatg tttacaatgt 3120 

aacatgtaac attcaaatgt atcaaatgag gcatctttac caaacaacta aatcttttga 3180 

gctctcagtt tggagacttc ttttgtgtaa tgccagattt cctaaataac agtgtcagca 3240 

ttgctcagat ttaatcaagg ctcagaaatg gaaggactcg tgtacaacta cattcaagat 33 00 

attctatgcc gtcatgaaat gacaaatgtg tacattactt ttagaatgct ccaaactcta 3360 

gaatgaatag gtgacagctt tatattcatt ttctaatcag aatgaccccc agagacaatt 3420 

tccaaattgt gggaagaatg acaccctgta ccatttcacc aagcttcagg ccaacgtttg 3480 

atgtccggag ggaagcgtgg cctattaact atcgaatagc ctgcaagtta gaaacaatcc 3540 

agcccaatat tgagcacaac ctttcaaaat ctggttcatt ttaatttcgt aactcataag 3600 

cagtgctaga atgagcacat ttaagtaata attggcataa ttttaaatct cattgtgtgt 3660 

acagatcctt aacaccaata tggaatatga tgttaaatac tatgcgtcat aatcccagca 3720 

ttttgagagg ccaaggcagg aggtttgctt gagcccaaga gttcgagacc agcctggaca 3780 

acatagcccc atttacaaaa aaaaaaaaaa aaaa 3814 



<210> 19 
<211> 2837 
<212> DNA 

<213> Homo sapiens 

<400> 19 

taaccctcac taaagggaac aaaagctgga gctccaccgc ggtggcggcc gctctagaac 60 

tagtggatcc cccgggctgc aggaattcgg cacgaggcaa tgacttcagt aagccaggca 120 

tccttggatg tctccatgat aataattatt tccttaggag caatttgtgc agtgttgctg 180 

gttattatgg tgctatttgc aactaggtgt aaccgcgaga agaaagacac tagatcctat 240 

aactgcaggg tggccgaatc aacttaccag caccacccaa aaaggccatc ccggcagatt 300 

cacaaagggg acatcacatt ggtgcctacc ataaatggca ctctgcccat cagatctcat 360 

cacagatcgt ctccatcttc atctcctacc ttagaaagag ggcagatggg cagccggcag 420 

agtcacaaca, gtcaccagtc actcaacagt ttggtgacaa tctcatcaaa ccacgtgcca 4 80 

gagaatttct cattagaact cacccacgcc actcctgctg ttgaggtctc tcagcttctt 540 

tcaatgcttc accaggggca atatcagcca agaccaagtt ttcgaggaaa caaatattcc 600 

cL99a9Ctaca gatatgccct tcaagacatg gacaaattta gcttgaaaga cagtggccgt 660 

ggtgacagtg aggcaggaga cagtgattat gatttggggc gagattctcc aatagatagg 720 

ctgctgggtg aaggattcag cgacctgttt ctcacagatg gaagaattcc agcagctatg 780 

agactctgca cggaggagtg cagggtcctg ggacactctg accagtgctg gatgccacca 840 

ctgccctcac cgtcttctga ttataggagt aacatgttca ttccagggga agaattccca 900 

acgcaacccc agcagcagca tccacatcag agtcttgagg atgacgctca gcctgcagat 960 

tccggtgaaa agaagaagag tttttccacc tttggaaagg actccccaaa cgatgaggac 1020 

actggggata ccagcacatc atctctgctc tcggaaatga gcagtgtgtt ccagcgtctc 1080 

ttaccgcctt ccctggacac ctattctgaa tgcagtgagg tggatcggtc caactccctg 1140 

gagcgcagga agggaccctt gccagccaaa actgtgggtt acccacaggg ggtagcggca 1200 

tgggcagcca gtacgcattt tcaaaatccc accaccaact gtgggccgcc acttggaact 1260 

cactccagtg tgcagccttc ttcaaaatgg ctgccagcca tggaggagat ccctgaaaat 1320 
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tatgaggaag atgattttga caatgtgctc aaccacctca atgatgggaa acacgaactc 1380 

atggatgcca gtgaactggt ggcagagatt aacaaactgc ttcaagatgt ccgccagagc 1440 

taggagattt tagcgaagca tttttgtttc catgtatatg gaaataggga acaacaacaa 1500 

caacaaaaaa ccctgaaaga actggcattg ccaaatagtt gcatttatca taaatgtgtc 1560 

tgtgtatatt gaatattaaa tactgtattt tcgtatgtac acaatgcaag tgtgattatt 1620 

ttaatctgta ttttaaaaat acatttgtac cttatattta tgtgtaattt aacaaacaaa 1680 

ttttattttt ttactcccat gacagacatg tttttcctag tcgtgtagaa actagccact 1740 

gttcaaatct gatacactat tcaaccacaa agtgtaaagg cactgcttag attagttttg 1800 

ttggggaaga attattatgt tgtatgaaca accccactga agcattatac aattcttaat 1860 

tccattaagt gatcccactt tttttcaata actttttaga aattaagaat cattaaaatt 1920 

gttaagctat tttattgtta ttttctctac tttctactag ccccaatagt tgaactctta 1980 

taggaaaatc gaaagataaa gtgaaagttt atttcaggac tgagaaatat cttgaaggtt 2040 

atttattaga tgactatctc aaatgaactt tttatagaca atgatgaaaa cagaaytaaa 2100 

gtcaatgttt cctgactccc aggcccctac tattccaggc catcacactg gcctgttccg 2160 

gagaatattt ctctcacaat attattatct acttataatt atggtaaaca ataaatttta 2220 

ttccatcctt gtagtatgaa acatgctcca aggaaatgga atctgtcctt taaatggata 2280 

acagtatgtg ttctaatggc ataaaatatt actggataaa aacagttgtg tcagtgtctc 2340 

tcctaaggta gtaaatataa ttgacttatt ctgaacccat tctattttga atctcccctt 2400 

tcctctcaca atacttgaac attttaatct tttggaatat tgtctttctt tgttataact 2460 

attcattttt agcttttgtc tccagtgcat gatctcatat ttttgctttt atttttagta 2520 

taagaacatt tataaaatca tatttttgtt actgcaattg ttttatttgt tgtgtggcaa 2580 

atgagaaatc ctttatttat tgtgctgtga tctctctgtg tggaatgcct tggtgagaga 2 640 

gatgcttatt atgactatta tcatttctga ccaagcttct attaatgtta tttctaataa 2700 

tacactatct tgattgtact ctccagaaaa tttttctgtc agtgaaaata aaagaaaaat 2760 

taaagtaaag ctaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaactcga gggggggccc 2 82 0 

ggtacccaat tcgccct 2837 



<210> 20 
<211> 1505 
<212> DNA 

<213> Homo sapiens 



<400> 20 

gtccccatgc tattctcatg atagtgaaca tatctcatga gatctggtgg ttttataaag 60 

gtaaagttcc cctgcatatg ctgacttgcc tgctgccatg taagacgtgc cttgcacctc 120 

cttcaccttc ctctgtgact gtgaggcctc cccagccatg tgaaactgtg agtccattaa 180 

aactcttctt ctttataaat tacccagtct tgcatatgtc tttattaaca gtgagaaaat 240 

ggactaatac attaggtcat gagggtggag ctctcattaa tgggattagt gccttatgaa 300 

agagacccca gatagctctc aagctctctt tctgctatgt gaagatgcaa caagaagtta 360 

gccatctgca acctggaaaa aggccttcac cagaacctga ctgtgctggc gccatgacct 42 0 

ccagaacaat gagaagtaaa tgtctattat ttataagccc acccagtctg tggtactttg 480 

ktgcagcagt tcaaactaag acagcaacaa atataattta aaaaaatatt tcaggcaaaa 540 

gccctcaatg gattctaaga ttaatgggtg caggctgggt gtggtggctc atgcctgtaa 600 

tcccagcact ttaggaggcc aaggtgggca gatcacttga agtcaggagt ttgagaccag 660 

cctggccaac atggtgaaac ctcatctcta ctaaaaatac aaaaattagc tggscgtggt 720 

ggcatgtgcc tgtaatctca gctactttac tttggaggct gaggcaggag amccgcttgg 780 

accccggagg tggagattgt agtgagccaa gatcatgcca ctgcacttca gcctgggcaa 840 

cagagtgaga ctctgtctta aaaaaaaaat taaattaaac taatgggtac agattggata 900 

aggaatggga cttgatatag tttgagatcc tycccacaga aaacaatggg aaaagagtaa 960 

ctttacagtg gatagacctt gtagatgcca ccttaatcaa gcaatcgaag ttaacatcat 1020 

cagtaatggg gcaaattgaa atcatgcacc acccgataag atgcagtgag aagaacatgg 1080 

catcacttct gtgatattcc tacctcaagt tcataacttg aatctaatca ttaggaaaca 1140 

tcagacaaac ccaaaccaag agacactcta caaaatcatg acctgtgatc ctcaaaattt 1200 

acaaggtcat gaacagcaag gaaagactga agataaatgc actgtatgat actggattgg 1260 

gtctttttgt gacaaaggat atttgggaca aatggcacaa cataaataaa ttgtagtaaa 1320 

gtgtttatat ttttatggtt gcattgtggt tgtttaggtg aacattattg taggatttac 1380 

acataagaat attcatgggt gatggaatat cctgtcggca atttaccatc aaatgcttca 1440 



i 
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ggaaacaaaa ctgttcgcac tattcttgga acctttctat aaacttgaaa ttatttccaa 15 00 



aaaaa 



1505 



<210> 21 
<211> 1508 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (80) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1498) 

<223> n equals a,t,g, or c 
<400> 21 

gaaattamcc ctcactaaag ggaacaaaag ctggagctcc accgcggtgg cggccgctct 60 

agaactagtg gatcccccgn tttgcwkgaa ttcggcacga ggggacgcag ggcaaagcga 120 

gccatggctg tctacgtcgg gatgctgcgc ctggggaggc tgtgcgccgg gagctcgggg 180 

gtgctggggg cccgggccgc cctctctcgg agttggcagg aagccaggtt gcagggtgtc 240 

cgcttcctca gttccagaga ggtggatcgc atggtctcca cgcccatcgg aggcctcagc 3 00 

tacgttcagg ggtgcaccaa aaagcatctt aacagcaaga ctgtgggcca gtgcctggag 360 

accacagcac agagggtccc agaacgagag gccttggtcg tcctccatga agacgtcagg 420 

ttgacctttg cccaactcaa ggaggaggtg gacaaagctg cttctggcct cctgagcatt 4 80 

ggcctctgca aaggtgaccg gctgggcatg tggggaccta actcctatgc atgggtgctc 540 

atgcagttgg ccaccgccca ggcgggcatc attctggtgt ctgtgaaccc agcctaccag 600 

gctatggaac tggagtacgt cctcaagaag gtgggctgca aggcccttgt gttccccaag 660 

caattcaaga cccagcaata ctacaacgtc ctgaagcaga tctgtccaga agtggagaat 72 0 

gcccagccag gggccttgaa gagtcagagg ctcccagatc tgaccacagt catctcggtg 7 80 

gatgcccctt tgccggggac cctgctcctg gatgaagtgg tggcggctgg cagcacacgg 840 

cagcatctgg accagctcca atacaaccag cagttcctgt cctgccatga ccccatcaac 900 

atccagttca cctcggggac aacaggcagc cccaaggggg ccaccctctc ccactacaac 960 

attgtcaaca actccaacat tttaggagag cgcctgaaac tgcatgagaa gacaccagag 1020 

cagttgcgga tgatcctgcc caaccccctg taccattgcc tgggttccgt ggcaggcaca 1080 

atgatgtgtc tgatgtacgg tgccaccctc atcctggcct ctcccatctt caatggcaag 1140 

aaggcactgg aggccatcag cagagagaga ggcaccttcc tgtatggtac ccccacgatg 12 00 

ttcgtggaca ttctgaacca gccagacttc tccagttatg acatctcgac catgtgtgga 1260 

ggtgtcattg ctgggtcccc tgcacctcca gagttgatcc gagccatcat caacaagata 1320 

aatatgaagg acctggtggt tgcttatgga accacagaga acagtcccgt gacattcgcg 13 80 

cacttccctg aggraacccc aaaacccctg gacaaagaga agcgggcaga atatgcctca 1440 

cacggaggtg agcccctgac caagacttca aagtcccacc tcccgtcacc cagctggngg 1500 

gggagcca 1508 



<210> 22 

<211> 785 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (704) 

<223> n equals a,t,g, or c 
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<220> 

<221> SITE 

<222> (726) 

<223> n ec[uals a,t,g, or c 



<220> 

<221> SITE 
<222> (751) 

<223> n eq[uals a,t,g, or c 



<220> 

<221> SITE 
<222> (775) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 

<222> (782) 

<223> n equals a,t,g, or c 



<400> 22 

ggaagtgccc aaggtcacac agctgggatg tggcagagct ggggttccag ctcctgttcc 60 

cattgctgga cagctgccac atctggcacc caatttagga ccccgcgggg aggcccaagc 120 

cccgggggtg gcgggggatc ctagaggaaa gtggcaaggc caggaccctg gagcagagcc 180 

agtggaatgt caccatcgcc caggtgggga tttttgtgtg ttttgttcac tgctgtacac -240 

ccagccccca gcacagcgcc tgtccaggac aagtgcccag taaacacttg ggaagcaatg 300 

caagcgtcct cccagcagct cctgcaaaca gacccccgac ccaagccctt ccttctgcct 360 

ccactgccac cactgctgct catctctgct ggcacagaag tctcttccct ggtcttccag 420 

aaatcccctc tccacactca gccagaggga gctattaaaa ctgcgggcca gcccacatca 480 

gtccacagca aagtcctctc taagggatct ytgttgcttg gagaataaac cctcggattc 540 

cttccttggc tctcggggcc tcctctctga cctccctctg tctccttctc ccagcctttc 600 

ctcctcactc aacccttcag ccatgcttgg cttccttcct ttgctccttg aaacaagccc 660 

tgaaggccca acacttggcc cggggccccc ttttgcactt ggcntggttt cccttcttgc 720 

cttggnagcc actttcttcc taagggcatt nccaccaggg gctttccctt tcccnacaaa 780 

anttt 785 



<210> 23 
<211> 514 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (508) 

<223> n ecjuals a,t,g, or c 

<220> 

<221> SITE 

<222> (509) 

<223> n equals a,t,g, or c 



<400> 23 

ggtacaattg atcccgtcac ctggggtaca gtacccaata ggtagttttt caacccttcc 60 

cccctctagt aatcccccgt gtctattgtt cccatcttta tgttcatgag tacccagtgt 120 

ttagctccta cttataagtg agaacatgca gtgtttggtt ttctgttcct gcagaaattt 180 

atccacttag gataaaagcc tctagctgca tccatgttac tgcaaaggac acgatttctt 240 

cttcttttct tttcttttgt ttcttctttc tttctttccc ttccttcctt ctctcttttc 300 



-■3 
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tttctctttc tctctctctc tcttttctgc atccatgttg ctgcaaagga catgatttct 3 60 

tcttttttct ctcttccttt ctctttcctt tctttytktc tttccttcct tcttccctcc 420 

ttttctttct tttacttttt cttcttttgg ctttctttct tcttctkgag caaargtctt 480 

gctctkgtgc ccaagsccgg aatgcaanna gtgg 514 



<210> 24 
<211> 2286 
<212> DNA 

<213> Homo sapiens 



<400> 24 

ggcacgagat gatggtggtg gtgaggataa tggttgtgat ggcttctctt caggtggagc 60 

ctgcagttgg caaagaacag ctcagggaga ggcagggtcc agagctcctt ggctgggtgg 120 

ctggcctggc ttttgtgtgt ctctttgcct gtgttggggt gggggtcgct ccctgtcact 180 

ccttcgattc tgaagctgcc tccttcctcc tcctgtactc ctggtgcacg cccaggctcc 240 

tgtcttggct ccgggacact ccctccccac tcgcctccgg gacgttccct ccccactcgc 300 

ctctgggaga gaggcctttg ctttctgggc cgccctcttc tagtcagcag cttctagttg 360 

ttggcccctg tgccttgcgg tttgtaggtg ccaggcatgt gaaaacggct ggtttcaggg 420 

atggcttttc cctgccatct tcctctgttt tcagtgaatt ttggaagatg acacttctag 480 

aagcgcctct tctttgccat cttagctcga agtctggagc ttctgcttgc tggtgagatt 540 

gaagcagacg ctgaggtcct ttcacccacc tgcctgcttt cctctctctc ggattccatt 600 

cctatccaaa actctgtctc tatttaaagc agggtccgca aatgactgct tttaaaaata 660 

aaattttatc agcataaagc tgtcaccacc atttgcacac tgtccgggtt ctttcccagc 720 

acacagtgac ttgtggccta ctgagcctaa ttatttactg tctgacattt tatagaagtt 780 

taccaagcgt gatctaaggt gtgaagagcc tctgcttgtc ccctgatctg ttcccgtcct 840 

aggtataatt tattaattac acttcttcag tgtgtgtagc tgtgcacagg aaatgaatcc 90 0 
tgcatgctgt tagcggcgag agttcctcct cagggccgtt gaggcgtcgc tgcagaggcc ' 960 

cagccggaac cttcagaggc cctgggaaca cacagctatg ttgccagaac atccctgaag 1020 

agccgagagt ctgctccgga ttttcaaacc acactgtcag aaatgctttg caacgctgac 1080 

attaagcatt gctttgtgat ggtatttagg aagcaattct gtctgagaga tccttgccta 1140 

tgtgtgacag taaaacactg tcgcctctaa gatctgcccc agcagctgtt tgctgaggag 1200 

aaggcagctc tgtgagatcc atgttcctgt gggctgagct acacggcacc tccagagctc 1260 

ctacacctcc ttcctggtcc ttctgaggct catgcgaagc ccaggcatgg tcagcatctg 1320 

tggtcacgct ggggcctcgg tcacgttgta gcttcacatg ccacagagcc tgctacaggg 138 0 

ctggctgcat cctgcatccc acccttcccg tcactcagag agagacccac gcttgtgtga 1440 

agatgaggaa ggactctaaa gtgttatgag agacaaatag gatcagaaag ccaggcacaa 1500 

aactgtccag agaccgtgag tcccatctgt agacagaaat tgttaaaagg gactcaaatc 1560 

aatatgccaa aaaagtaaac attagtattt tatgagtaaa gtgtaggtaa attgtaccgt 162 0 

atacctacca tgcaccctat actgtacata ctgtatgtct tcttttcctg tgccactgaa 1680 

agagggaaaa aactgccaat taacctgtaa aatgccaaca tacataggat gcatccaaat 1740 

ataagatagt aatatgtaag acagagtatt tgaattgccc taattttcag tatggaaaat 1800 

tagtactctt gaatggaaat tcttcagtac cttcagtact cttgaatgga aattgtcgta 1860 

ctttttctta actttcattt taggttcagg ggtaagtgtg caggtttgtt atataggtaa 1920 

cctgcatgtc accggggttt ggggtacgga ttatttcacc tggtgatcag tatagtaccc 1980 

aggaggtagt ttttccatcc tctccctcct cctcactccc tccaccctca accaggccct 2040 

gctgacttct tgttccttct ttgtgtccat gtgtgctcag cgtttggctc ccactcataa 2100 

gtgagagcca tgtttggttt tcttgcctgt gtcagttccc ttagggtcat ggcctccagc 2160 

tccagccatg ttacttcaga ggacatgatc ttgttcttaa tatcctgtgg tatatatgta 2220 

ccacattttc tttatccagt tgaccgttga tgggcataca gcacttttac aattagaaaa 22 80 

aaaaaa 2286 



<210> 25 
<211> 479 
<212> DNA 

<213> Homo sapiens 



wo 02/24721 



PCT/US01/00S44 



17 



<400> 25 

ggcacgagct ttgctggtag tccccgccta actgtcagag agcttcagta gatgggcccc 60 

agaggatgtg cacttgccca cagcctcctc ccactgcttt gccagcatgt gtggacctca 120 

ccacgctatt gccgccagtg cacacgtgaa cctcgccact gctgccctgc ccctgccagt 180 

gcaggtgtac agtacatgtg tgcatatgga tgccaccacc ccacatttgc tggtgtgtac 240 

acaccctccc acaccactgt tgcGaccagc atatgcacac agacaccacc acatcaatgc 300 

tgctggagtg agcacacgca tgtggtctct accaccccac tactgccggc atacatgcac 360 

atgagcatgg accctgctgc caccacccaa atgaagtgct tttgccggca ccccatcaga 42 0 

gcatttttac cagtggagtg ggaacacctc agcccctcca acacagcagg tgcttaacc 479 

<210> 26 
<211> 644 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (529) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

<222> (561) 

<223> n ec[uals a,t,g, or c 
<220> 

<221> SITE 
<222> (582) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (593) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (615) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (621) 

<223> n equals a,t,g, or c 
<400> 26 

ttttaaatat ctatatactt ttaccataaa cattttcatg ctatgaaagt tgttattaat 60 

ttgtccatat tcctacctaa tttataaatc actggggcta aaggatatat tattcatggt 120 

aggcaaacag ttgcatcatc acacctaaat tttagtaatt attaaaagtc caacatgggt 180 

gttctttggt acaccttctg gtacacattc actcttctgg aatgttctcg tagtagcaat 24 0 

gactcaagga ccttagtgct tatctgcttg tctcttctag gatttgactt tgtcagagtc 300 

cttaacatta aactcgcagt tggggaaagt acattacata tgctctccct ccctttttct 360 

ctccgccttt cccctgctct ccccttctca cctttccttc ttttaatgaa caagcccctc 420 

agtgatgtgc aatatttcaa tctacatttt gctggctagg acttaagtca tatgctacac 48 0 

acatcactct tgcatacaac cctttcagac aaaaggtctg gattaaagna ggcagcaatt 540 

tttttaaaat ggaaaggtgg ngatgactaa atgaggacag cnataaccaa ccnaataaac 600 

taaaaatccc agcanctgga ncaaggggta gaggggctgg gata 644 
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<210> 27 
<211> 1803 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (5) 

<223> n ecjuals a,t,g, or c 

<220> 

<221> SiTE 

<222> (9) 

<223> n equals a,t,g, or c 



<400> 27 

gaaanccgnt ttgagaaaac cctcactaaa gggaacaaaa gctggagctc caccgcggtg 60 

gcggccgctc tagaactagt ggatcccccg ggctgcagga attcggcacg agttcaccac 12 0 

ccctcccttc tgtatatgat gcttctgtag ctctgtaacg ccccctacat ttaccttcct 180 

tatatctccc ccgtcttcct ctccatagat ctcctcccat ttccccttcc atggtcccca 240 

tcttccttct gaaatgtcta ctccttcatg ttcctttatg tatgtcttcc aatctttcct 300 

tccatagctc tcatcacctt catatatttc ttccatcttt ctcctcccac ctgcctcgcc 3 60 

ctctgtatat acccccactc tccccctttt atatcttctc catctccccc catatctttc 420 

ctctatgtcc acatctgtgt attcccccca acttcccctc catatatctt ttttactccc 480 

cttttcctcc ctgtatcctc tgtgttcccc ccatcttgct ctacatcatt cttcccaaga 540 

tctttacgtc tcccatcttg atctctccat ctccactttc tcctaacatt ttcatttccg 600 

ttccttagtg tctctagaga gatcattctt gatagcctca gctctttctc tgtgtttttc 660 

aggtttgtat tctgctctgc tctacctctc ctccbtgccc cttttctctc ccaggatgtc 720 
tctcctttcc aaatcctttt tgtacctgaa taccttttgc cccaccctgg gctctcattt ' 7 80 

ccatctcaga ccttagcctg ggatctaaag ggctgacagt gtccctttct tcatgcagat 84 0 

gacagtcgtc tagaggagct caaagccact ctgcccagcc cagacaagct ccctggattc 900 

aagatgtacc ccattgactt tgagaaggat gatgacagca actttcatat ggatttcatc 960 

gtggctgcat ccaacctccg ggcagaaaac tatgacattc cttctgcaga ccggcacaag 102 0 

agcaagctga ttgcagggaa gatcatccca gccattgcca cgaccacagc agccgtggtt 1080 

ggccttgtgt gtctggagct gtacaaggtt gtgcaggggc accgacagct tgactcctac 1140 

aagaatggtt tcctcaactt ggccctgcct ttctttggtt tctctgaacc ccttgccgca 1200 

ccacgtcacc agtactataa ccaagagtgg acattgtggg atcgctttga ggtacaaggg 12 60 

ctgcagccta atggtgagga gatgaccctc aaacagttcc tcgactattt taagacagag 132 0 

cacaaattag agatcaccat gctgtcccag ggcgtgtcca tgctctattc cttcttcatg 1380 

ccagctgcca agctcaagga acggttggat cagccgatga cagagattgt gagccgtgtg 1440 

tcgaagcgaa agctgggccg ccacgtgcgg gcgctggtgc ttgagctgtg ctgtaacgac 1500 

gagagcggcg aggatgtcga ggttccctat gtccgataca ccatccgctg accccgtctg 1560 

ctcctctagg ctggcccctt gtccacccct ctccacaccc cttccagccc agggttccca 1620 

tttggcttct ggcagtggcc caactagcca agtctggtgt tccctcatca tccccctacc 1680 

tgaacccctc ttgccactgc cttctacctt gtttgaaacc tgaatcctaa taaagaatta 1740 

ataactccca aaaaaaaaaa aaaaaaaaaa actcgagggg gggcccggta cccaattcgc 1800 

cct 1803 



<210> 28 
<211> 1928 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
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<222> (695) 

<223> n equals a,t,g, or c 



<400> 28 

gctcagccag ggcatggagc tctcctgccc cggttcgcgg tgcccggtgc aagagcagcg 60 

tgcccgctgg gagcggaaac gcgcctgcac cgcccgggag ctgctagaga ccgagcggcg 120 

ctaccaagaa cagctggggc tggtggccac gtactttttg gggatcctga aagccaaggg 180 

gaccctgcga ccacctgagc gccaggccct gtttggctcc tgggagctca tctacggcgc 240 

cagccaggag ctgcttccct acctggaagg aggatgctgg ggccaagggc tggagggctt 300 

ctgccgccac ttggagctct ataaccaatt tgctgccaac tcagagaggt cccagaccam 360 

cctgcaggag cagctaaaga aaaataaagg tttccggaag tttgtacggc ttcaggaagg 420 

ccgccctgag tttgggggcc ttcagctcca ggacctgctc cctctgcctc tgcaacggct . 480 

ccagcagtat gagaatctcg tcgtagcttt ggctgaaaac acaggtccca acagccctga 540 

ccatcaacag ctcacacgta ggttcttgct cctcggcaac gcaggctgga ggcttcctct 600 

cctgtattcc tttctgattc tgacctccaa caatgtctgg tatgacccta tcttccactg 660 

acatgtatac agtgtcccta ctgctctgcc ttttnttcaa gaagtcagac cctgaccctg 72 0 

gtcccttcca gaataacctc tttcacaacc atggcaccca aagtcaaagt tgtatgggga 780 

gtaaggtggg agatgttatt ccaggggctg cccgactgat aagtgagact gcccagagag 840 

tccatactat tggtcagaaa cagaagaatg accagcacct tcggcgtgtc caggctctgc 900 

tcagtggacg ccaggcaaag gggctgacct cagggcgctg gytcctacgc cagggctggc 960 

tgttagtggt gcctccccat ggggagcctc ggccccgcat gttcttcctc ttcactgatg 102 0 

tgctcctcat ggccaagcct cggcctccac tgcacctgct gcggagtggc acctttgcct 108 0 

gcaaggccct ctaccccatg gcccagtgtc atctcagcag ggtctttggc cactcaggag 1140 

gcccttgtgg tgggttgctc agtctgtcct tccctcgtga gaagctactg cttatgtcca 1200 

cagaccagga ggagctgtca cgctggtacc acagtctgac ttgggctatc agcagccaga 1260 

aaaactagag gaatcttata gattccagaa ctcaggatac ctcagggata ggtcacagcc 1320 

aagagtacaa aggaatcttc agtactgaac aaaacagaac ccttcatgat ttgacaaagg .1380 

tcactttctg tttgcctgga ccaagctact ccagatcatc tgaccaactc ttaaaaatca 1440 

cggccaggca cagtggctca tgcctgtaat cccagcactt tgggaagcag aggtggcagg 1500 

atcattccag cccaggagtt caagaccagc ctgggcaaca cagtgagtga gaccctgtct 1560 

ctatttaaga aaaaataatt aagaaatttt attaaaaaag aagaatcagg aaaccaagtc 1620 

caacccaact aaacctcaaa tgaaccagcc cctaacacag atgaggggat ttgggactga 1680 

taagctctgt gctgtgtcca tggcccgtca tttatcaagg ctgcagcttt gtaaatgtgg 174 0 

ctatttttat gttgtgtata gtttctatca tttatttttc cmctggattt gagtaaagtt 1800 

ttttttcttt tttttgggaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaag ggcggccgct 1860 

ctagaggatc caagcttacg tacgcgtgca tgcgacgtca tagctcttct atagtgtcac 1920 

ctaaatca 192 8 



<210> 29 

<211> 2045 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (5) 

<223> n equals a^t^g, or c 



<400> 29 

gnttncggct cgggtaccat cctccgcgcc atggacacca gcgacctgtt cgcagctgca 60 

ggaaggggga tgtgggccga gtgcgaccat gaacccgtcc tgacccaggc tctgacctcc 120 

ttcctgccca ggtacctgct ggagcagcga gacgtggagg tactatgcct gcttgtgtgg 180 
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gcacgaggag ctggtactct accttctggc caatggagcc cgctgcgagg ccaacacctt 240 

cgatggtgag cgctgcctct atggggcact gagtgacccc atccgccggg ctctacgcga 300 

ttacaagcag gtcacggctt cctgcaggag gcgggattac tatgacgact tcttgcagcg 360 

gcttctagag cagggcatcc acagtgacgt ggtctttgta gtacacggga agccattccg 420 

ggtgcatcgc tgcgtcctgg gtgcacgtag tgcctacttt gccaacatgc tggacaccaa 480 

atggaagggc aagagtgtcg tggttctcag gcacccactg atcaaccccg tggcctttgg 540 

ggcctgctgc agtacctgta cacaggccgc ctggacattg gcgtagagca tgtgagtgac 600 

tgtgagcgcc tggccaagca atgccagctg tgggacctgc tcagcgacct ggaggccaag 660 

tgcgagaagg tgtctgagtt tggtgcgagc agggtttggg gcccggggcc atgggtgcgg 720 

cctggcaggg ctggcctggc tccctgaagt tgttcttccc ctgtagtggc gtctaagcca 780 

ggcacgtgtg tgaaggtgct gaccatcgag cccccacctg cagacccccg cctccgggag -840 

gacatggcgc tgctggccga ttgtgccctg ccccccgagc tccgaggtga tctttgggag 90 0 

ctgcccttcc cttgtcctga cggcttcaac agctgccctg acatctgctt ccgagtggct 960 

ggctgcagct tcctctgcca caaggccttt ttctgtggcc gcagtgacta cttccgagcc 1020 

ctgctggatg accacttccg agagagcgag gagccagcga cctcaggggg ccccccagcc 108 0 

gtcaccctgc atggcatctc acccgacgtc ttcactcacg tgctctacta catgtacagc 114 0 

gaccacactg agctgtcccc cgaggcagcc tatgatgtgc tgagcgtcgc cgacatgtac 1200 

ctgctgccag gcctgaagag gctgtgcggc cgcagcctgg ctcagatgct agacgaggac 1260 

actgtggtgg gtgtgtggcg cgtggccaag ctcttccgcc tggcgcggct tgaggaccag 132 0 

tgcactgagt acatggccaa ggtcattgag aagctggtgg agcgggagga cttcgtggag 13 80 

gcggtgaagg aggaggcagc ggctgtggca gcccggcagg agacggactc tatcccgctg 1440 

gtggacgaca tccgcttcca cgtggccagc acggtgcaga cctacagcgc catagaggag 1500 

gcgcagcagc gtctgcgggc actcgaggac ctgctcgtgt ccatcggtct ggactgttga 1560 

gcccctggct gggcagcccc aggggccagg agctctcttg gagacaagca tgtgtatgcg 162 0 

tttgtgtgca gctcttcttc ctgctccctg cacattgagg gcttcatggg gggtgcgagg 1680 

ggctcagtgg ggcttctctt ccctccatga gcctggagac cccaggggag gatccatttg 1740 

ggatgagccc cctcccccca atgcacaagc cagcccccaa gaccctgggg gtggacacca 18 00 
ctcagggaaa cctggggtgg gggtgggctt tggtcttagc actttccttc tccagatccc • 1860 

ccctacccac cccagtccca aatccagtcc tctggccctt gcctagccct gaattgcttc 1920 

tctaagctgg tgttcccatg cacagggcca ttcaggaagg gctgggggag tgtgtgtggc 1980 

aataaagctt gaaggcmccg tgggaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 

aaaaa 2045 



<210> 30 
<211> 2089 
<212> DNA 

<213> Homo sapiens 



<400> 30 

ctctaatacg astcactata gggaaagctg gtacgcctgc aggtaccggt ccggaattcc 60 

cgggtcgacc cacgcgtccg agaactcaca ggtacttttc cagccaccca gataggagag 120 

atcattaaaa cagtgcattc tgtgctacct gacacctatt gggacattcg tcatgtcctc 180 

aaatacaatg cttcaaaaaa cgctgctgat cttgatctct ttttcagtag taacctggat 240 

gatttttata atttctcaga acttcacaaa gctttggtct gctctaaact tatccatctc 300 

tgtccattac tggaacaact ccgcaaagtc cttattccct aaaacatcac tgataccatt 360 

aaagccacta acagagactg aactcagaat aaaggaaatc atagagaaac tagatcagca 42 0 

gatcccaccc agacctttca cccatgtgaa caccaccacc agtgccacac acagcacagc 480 

caccatcctc aaccctcgag atacatactg caggggagac cagctggaca tcctactgga 540 

ggtgagggac cacttgggac agaggaagca atatggtggg gatttcctga gggccaggat 600 

gtcctcccca gcactgacgg caggtgcttc aggaaaggtg atggacttca acaatggcac 660 

ctacctggtc agcttcactc tgttctggga gggccaggtc tccctgtctc tgctgctcat 720 

ccaccccagt gaaggggcgt cggctctctg gagggcaagg aaccaaggct atgataaaat 780 

tattttcaaa ggcaaatttg ttaatggcac ctctcatgtc ttcactgaat gtggcctgac 840 

cctaaactca aatgctgaac tctgtgaata tctggatgac agagaccaag aagccttcta 900 

ttgtatgaag cctcaacaca tgccctgtga ggctctgacc tacatgacca cccggaatag 960 

agaggtatct tatcttacag acaaggaaaa cagccttttc cacaggtcca aagtgggagt 1020 

tgaaatgatg aaggatcgta aacacattga tgtcactaat tgtaacaaga gagaaaaaat 1080 



■A 
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agaagagaca tgccaagttg gaatgaagcc tcctgtccct ggtggttata ctttacaagg 1140 

aaaatggata acaacatttt gcaaccaggt tcagttagac acaattaaga taaatggctg 1200 

tttgaaaggc aaactcattt acctcctggg agactctaca ctacgtcagt ggatctacta 1260 

cttccccaaa gttgtaaaaa cactgaagtt ttttgatctt catgaaactg gaatctttaa 1320 

gaaacatttg cttctggatg cagaaagaca cactcagatt caatggaaaa aacatagcta 13 80 

tcccttcgtc actttccagc tctactctct gatagatcat gattatatcc ctcgggaaat 1440 

tgaccggcta tcaggtgaca aaaacacagc catcgtcatc acctttggcc agcactttag 1500 

accatttccc attgacattt ttattcgcag ggccatcggt gttcaaaagg ctattgaaag 1560 

actgttccta agaagcccag ccactaaagt gattattaag acagaaaaca tcagggagat 1620 

gcacatagag acagagaggt ttggagactt ccatggttat attcactatc ttatcatgaa 1680 

ggatattttc aaagacctca acgtgggcat cattgatgcc tgggacatga ccattgcata 1740 

tggcactgac actatccacc cacctgatca tgtgattgga aatcagatta acatgttctt 1800 

aaactacatt tgctaaggga taaatactat acaaaatcac taggaaccaa tctctgcaca 1860 

taatcccaca tgtattgtaa agtaagtttt actcatttta ggaactaagg aaaataaatt 1920 

taaaagaatc tgtttgggga ggaaggctat gtaaggacaa tgacaactga taagggatgc 1980 

aaaaccaaga gaatcattca tgaagaatga ctataccatg cctggttctg atgctcgttt 2 04 0 

aaaatattaa aaaagttttt taaaaaaaaa aaaaaaaaag ggcggccgc 2089 



<210> 31 
<211> 807 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (128) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (634) 

<223> n equals a,t,g, or c 



<400> 31 

99gggttttt ttttttttty ttytytgaaa aaggtagtgc ccttcgtgac ttccctgtcc 60 

cttcccttgg cttctccgag gcctggccac cggcagaccc aggggcgttg gactcgtggc 120 

tccggagnat gaggatgtca ctggccgact cattggcctg tagtgtctgc gtggctttga 180 

ctgccgctgc ccgcctgctg cgctctcgcc cctcttcctg ctcctccttc tcttggatct 240 

ctggcacctc ctcctccccc tccttcctgg gctccttcac ctccctcttg ggctccagcc 3 00 

tctcttcact tggggactct cttctgggaa gaggcaccct tgggaacttt tgggaagtct 360 

taatatccac ttcaacctct tcctgggccg acttctcatc gctcgtatcc acatccccaa 420 

aggttagagt cccattgcgg ccgattttca cctgcttctt gtaggtgtag tagaactcca 480 

cgcactgggc cacggtcttg gtctggatca gcttctgcac caggaagaaa tccttcttgt 540 

agatggcaat gcctttgttg aacagcttcc tctcggccat cttccactgg tcagagcctg 600 

tgtagtgata agttgccagc ggatggttgt gggnccgcag gggcttcttc agcagcagct 660 

tattcagcgt ttccaggatg tctcctctgg attcgtgcag acagtgcagg gccagctcct 72 0 

ggttggtgcc agcaccaggg aaaatgctgg agcaggcggc tgtcagcagg tcttccactg 780 

gatccacagg agcatgagga gggaggg 807 



<21Q> 32 

<211> 433 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (317) 

<223> n equals a,t,g, or c 



<400> 32 

gcaagctcta cgactcgctg ctcgccctgg acggtcacat ccaatcagcg cgggccctga 60 

tggtggtggc cgtgctcctg ggcttcgtgg ccatggtcct cagcgtagtt ggcatgaagt 120 

gtacgcgggt gggagacagc aaccccattg ccaagggccg tgttgccatc gccgggggag 180 

ccctcttcat cctggcaggc ctctgcactt tgactgctgt ctcgtggtat gccaccctgg 240 

tgacccakga gttcttcaac ccaagcacac ctgtcaatgc caggtatgaa tttggcccag 300 

ccctgttcgt gggctgngac tcagctggcc tggccgtgct gagcggatcc ttcctctgct 360 

gcacatgccc ggagccagag agacccaaca gcagcccaca agccctatcg gcctggaccc 420 

tctgctgctg tec 433 



<210> 33 

<211> 1009 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (865) 

<223> n equals a,t,g, or c 



<400> 33 

tcgagttttt tttttttttt ttttgtgatg gagtcttgct ctgtcatcca ggatggtgtg 60 

cagtggcacg atcttggctg actgcaacct ccacctcccg agttcaagcg attctcctgc 120 

ctcagcctcc cgagtagctg ggattacagg tgcccaccac cacagccagc taatttttgt 180 

atttttaata gacacggggt tttaccatat tggccaggct agtctcgaac tcctgacttc 240 

aggtatctac ccacctcggc ctcccaaagt gctgggatta caagcgtgag ccaccgtgcc 300 

tgacctccac ctcttccctt gtgggttctt ttctccctct gcagacctca cagagtcacc 360 

tgggcttgag gcctcataga ggagccctca gtgctgacca cacactacag tcccctgagg 420 

agctacatga cttctgatgc caggtccacc cagaccaatg aaataagagt gtctggggtt 480 

ggagcctagg cattgtgccc ccaggtgatt cgaatgtgca tgcagggttg ggaaccattg 540 

cactatagct tcaggcaccc agaggagaaa ctcctgcagt tctcattcat tagaggggca 600 

ggactctggg gaacctattt agggtcaggt ggccacatcc tctgaccaga ggctggacaa 660 

gtccctgttg tgccccggtg gatgtgcagc accggccagg ccaggcgccg aggggtcagt 720 

tccccagcag ctccctgcca tttgtgtcat tcctcccctc cctgcccttg actgcagtgt 780 

acatggcagt catctcatct gacttggttt ccgtcacttt ccctctcaga gtcaagctcg 840 

aaggagaagc tgagctgcgt tcttnagatc tggggacgtg gtgggagatg tggtcacaag 900 

gcaggtggtg gaggaggcca gaatggagct ggccaaggaa ggtgcgtggc agggaagggg - 960 

aggttctgtg atggatgctt tccccagaag cctgatctcg tgccgaatt 1009 



<210> 34 

<211> 683 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (5) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (534) 

<223> n ecjuals a,t,g, or c 



• T -' 

■ -« 



wo 02/24721 



PCT/USOl/00544 



23 



<220> 

<221> SITE 
<222> (555) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

<222> (643) 

<223> n equals a,t,g, or c 
<220> 

I 

<221> SITE 
<222> (649) 

<223> n equals a, t,g, or c 

<220> 

<221> SITE 
<222> (682) 

<223> n equals a,t,g, or c 
<400> 34 

ggttnatgaa cgccagctcg aaattaaccc tcactaaagg gaacaaaagc tggagctcca 60 

cccgcggtgg caggccgctc tagaactagt ggatcccccg ggctgcagga attcggcacg 12 0 

agtatccctc caaaatcttg atgaacctga gcacagccct gctgttcctg aatctcctct 180 

tcctcctaga tggctggatc acctccttca atgtggatgg actttgcatt gctgttgcag 240 

tcctgttgca tttcttcctt ctggcaacct ttacctggat ggggctagaa gcaattcaca 300 

tgtacattgc tctagttaaa gtatttaaca cttacattcg ccgatacatt ctaaaattct 360 

gcatcattgg ctggggtttg cctgccttag tggtgtcagt tgttctagcg agcagaaaca 420 

acaatgaagt ctatggaaaa gaaagttatg ggaaagaaaa aggtgatgaa ttctgttgga 480 

ttcaagatcc agtcatattt tatgtgacct gtgctgggta ttttggagtc atgntttttc 540 

tgaacattgc catgntcatt gtggtaatgg tgcagatctg tgggaggaat ggcaagagaa 600 

gcaaccggac cctgagagaa gaagtggtaa ggaacctgcg cantgtggnt agcttgacct 660 

ttctggtggg catgacatgg gng 683 



<210> 35 

<211> 3085 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (6) 

<223> n equals a,t,g/ or c 
<220> 

<221> SITE 
<222> (13) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2137) 

<223> n equals a,t,g, or c 

<400> 35 

gggggncccc ccnttttttt tttttttttt tttttttttt tttttttttt tttttttttt 60 
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tttaacatga acaacataag tatttatttg aaaaacattt tccatttaag taaaatggca 12 0 

aattagctag agtagcttct tactgctaat tctatttgca ctcacagtca cttttattca 180 

tcatattcaa agatattgct accaaaaatg atttcacaaa gtatttagaa aaaatatata 240 

cagtctctct aatagaaagt taattaaaac aacaaagcta ggcaatatca agctaagaaa 300 

ggaaaccaat tgacatatat aaacacaaat aaataaatat gtacaaaaga atctatgcca 360 

acaacagaca aagaaaatct ttacaatgca agtgaatggt gacaagaatg gaaaatctct 420 

caggatccta gactatgact ctaacacaat gtagtttaaa aagagggaaa aagaaaagaa 480 

aacataatga aaagagagtc tgaattgatg ctattctcaa aggtaagctg aactaaattt 540 

aggctcccca gctaaattcc tgacctctgt tctgatgggg gactaaatgg aggtgagaac 600 

tgcatgctta gaactgacaa cagaatttgg ctcaatcttt caaatccatt tacaaatgtt 660 

tcccttgagc aatttcttaa tttttttctc atctggttat tgaaaatttc taaagtggag 720 

ctgacattgt caaatatgaa aaaaatattt ttctggagcc atacgaatat gagtagaaat 780 

caaaagcaaa gccatttttg aagctatatc ttaattacta ttgactaagc actttgggca 840 

gaaatctgac tagttagaaa gctaactaat taaaatctac tatgaatgtc taaggttttg 900 

ggggaaatgt atatgaatat tcagtgacta agattcattt tcatccatat gtaacctccg 960 

ccaaaataag cagcctgtta atatatgcct attgaaaagg atttggctca gtgaccttag 1020 

atttactatc ttacttagaa tctcagtgac cttatattta ctattctttt ttactgaata 1080 

caaccctccc ccgtgaaagc caagctgggt aatgctcttg tctcccagga tggtgttgca 1140 

ggatgttgca aaatggaaca gtaataaaaa acccactacc tcattatctc atcatctgct 12 0 0 

ggagccaggc aaatagcttc ctgattgaag ctcagcaaaa ggtgagaggt cccttgggtt 1260 

gctgtgtagc ctaaaagctc tcccatatct cagactgcaa actacctgtt tttcgtgcag 1320 

agagaaaggc ctctaggttc caggttctgg actttgcctt taagcagatt gctttgccag 1380 

aatgtctcct tttcttatca cttaatgctg ttgcctccca gaacctgata cttcccagat 1440 

aacccagagc aaatgtgaaa aagcacagca tgcactgaga ccgatttcta agaaactgca 1500 

tggactccat catctaagaa caattacaat gtggtctcct atacattcat tagcaagcaa 1560 

gcattactca gaatagtctg agagttaggt aagctgcata atagtatgca aggtttgtat 1620 

gcagcagcyt gatccataaa taatmcacca tctatcttgc cagacctcct caggctctta 1680 

tatactatam ccagaggact gacacacaag tagtttttag actagctatt gcagacccag 1740 

ctcttcataa attattttga ttattatgac tcacccatat gtctcacttc atattccttg 1800 

gaacaaaact ctcaatgggg aaatacgagg cttttatttg tgctttagga aatgtcttaa 1860 

agtctccaaa gcaaggmcag aaccagagag tcttaattgt gtgtctccta aaaggaaaat 192 0 

tccactgcat acagcttgcc taatggaaat tctccttcct cccacaagcc tatgggctta 1980 

atatacagta gaggggcaaa agtagaggtg taagagattc attcttaaac aactcctggg 2040 

aggtccagaa tgatggaaca tcaacactaa acttaactcg aatgtatggg attaaattat 2100 

acttaatgct ttggccctat gccttgaata gaataangta aaatattaga aatttatata 2160 

gcctcattta acyaggtcaa cattttggga aagtttyctt aagcatgtta tggttctgaa 2220 

ggtgtaatat ttaaaataat aaaaaatcct ttttaatctt tgggtcaagg agtaaacagt 2280 

cttttctgcc tgtggttgaa atgtcattga aaatgagaat atggtactgc attcacagaa 2340 

agtaacactg gaatgggatt tgtgggcatt caaaatagtt acatttttta ttgttgagaa 2400 

agaagatgca gaaaatgggt atatccagat ataacgatta ggtggagtaa aatgagctct 2460 

atctagggtc ttcctcagca ttgcttctcc cttgtctcta atttgaatgt ctcccctgca 2520 

ttatgattac tctgattcaa ttatatattt tacaaatcat agcttctgtg gctactgagt 2580 

catgttactc tcagtactga agttttagtg atgacaactc ttccatggaa gaaatatatt 2640 

aaaaagaaaa attctgaatt tcacaaaagc cttcttaaca aaatacattc cttatatata 2700 

tgcagttacc taggtaatag cacatttaca tcactagttg cagtttacac tgcttgcaaa 2760 

tcttcacatt tctgcagatt gatttctttt tcttaaagac attaaaactt tgtgctgtgg 2820 

ctgaaggtgt ctgacatgat aatattttta tagaagttgt ctgaatgagc attgcaataa 2880 

cccttgacct tatcaatgac ctgatggaca gggatgattg atgtttgatc tccatcagca 2940 

tgggccagtt ttgacaagga cttgtccatg gaagcactgt ctgagtgatc cacttttgtt 3000 

gaaggaatgc tcataggaga cattatctgt gtggctattc cttttgaaat aggtggtaga 3060 

gctggattta gatttggatg taagc 3085 



<210> 36 
<211> 773 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (503) 
<223> n equals 

<220> 

<221> SITE 
<222> (671) 
<223> n equals 

<22D> 

<221> SITE 
<222> (694) 
<223> n equals 

<220> 

<221> SITE 
<222> (722) 
<223> n equals 

<220> 

<221> SITE 
<222> (731) 
<223> n equals 

<220> 

<221> SITE 
<222> (755) 
<223> n equals 

<220> 

<221> SITE 
<222> (764) 
<223> n equals 



a,t,g, or c 



a,t,g, or c 



a/t,g, or c 



a,t,g, or c 



a,t,g, or c 



a,t,g, or c 



a,t,g, or c 



<400> 36 

ggggacctgg ccagccgtgc agctgcccag gcgctatggc gagtgcggtc agggggtcga 60 

ggccgtggcc ccggctgggg ctccagctcc agttcgcggc gctgctgctc gggacgctga 120 

gtycacaggt tcatactctc aggccagaga acctcctgct ggtgtccacc ttggatggaa 180 

gtctccacgc actaagcaag cagacagggg acctgaagtg gactctgagg gatgatcccg 240 

tcatcgaagg accaatgtac gtcacagaaa tggcctttct ctctgaccca gcagatggca 300 

gcctgtacat cttggggacc caaaaacaac agggattaat gaaactgcca ttcaccatcc 360 

ctgagctggt tcatgcctct ccctgccgca gctctgatgg ggtcttctac acaggccgga 420 

agcaggatgc ctggtttgtg gtggaccctg agtcagggga gacccagatg acactgacca 480 

cagagggtcc ctccaccccc cgnctctaca ttggccgaac acagtatacg gtcaccatgc 540 

atgacccaag agccccagcc ctgcgctgga acaccaccta ccggcgctac tcaacgcccc 600 

ccatggatgg ctcaactggg aaatacatga gccaacttgg cgtcctgcgg gaagggcctg 660 

ctgctcactg ngggacccca ggaagcggga cggngctttt ggacacaagg aacctgggcc 720 

gngcccttgg naatgggccg gctacaccct tgggnaccaa ggancgggcc tgg 773 



<210> 37 
<211> 3047 
<212> DNA 

<213> Homo sapiens 
<400> 37 

attaaccctc actaaaggga acaaaagctg gagctccacc gcggtggcgg ccgctctaga 60 
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actagtggat cccccgggct gcaggaattc ggcacgagct cgtgccgagc tggtgcagcc 120 

cttcagctcg ctgttcccga aggtggagta catcgccagg gccgggtgga cccgggatgg 180 

caaatacgcc tgggccatgt tcctggaccg gccccagcag tggctccagc tcgtcctcct 240 

ccccccggcc ctgttcatcc cgagcacaga gaatgaggag cagcggctag cctctgccag 300 

agctgtcccc aggaatgtcc agccgtatgt ggtgtacgag gaggtcacca acgtctggat 3 60 

caatgttcat gacatcttct atcccttccc ccaatcagag ggagaggacg agctctgctt 420 

tctccgcgcc aatgaatgca agaccggctt ctgccatttg tacaaagtca ccgccgtttt 480 

aaaatcccag ggctacgatt ggagtgagcc cttcagcccc ggggaagatg aatttaagtg 540 

ccccattaag gaagagattg ctctgaccag cggtgaatgg gaggttttgg cgaggcacgg 600 

ctccaagatc tgggtcaatg aggagaccaa gctggtgtac ttccagggca ccaaggacac 660 

gccgctggag caccacctct acgtggtcag ctatgaggcg gccggcgaga tcgtacgcct 720 

caccacgccc ggcttctccc atarctgctc catgagccag aacttcgaca tgttcgtcag 780 

ccactacagc agcgtgagca cgccgccctg cgtgcacgtc tacaagctga gcggccccga 840 

cgacgacccc ctgcacaagc agccccgctt ctgggctagc atgatggagg cagccagctg 900 

ccccccggat tatgttcctc cagagatctt ccatttccac acgcgctcgg atgtgcggct 960 

ctacggcatg atctacaagc cccacgcctt gcagccaggg aagaagcacc ccaccgtcct 102 0 

ctttgtatat ggaggccccc aggtgcagct ggtgaataac tccttcaaag gcatcaagta 1080 

cttgcggctc aacacactgg cctccctggg ctacgccgtg gttgtgattg acggcagggg 1140 

ctcctgtcag cgagggcttc ggttcgaagg ggccctgaaa aaccaaatgg gccaggtgga 12 00 

gatcgaggac caggtggagg gcctgcagtt cgtggccgag aagtatggct tcatcgacct 1260 

gagccgagtt gccatccatg gctggtccta cgggggcttc ctctcgctca tggggctaat 1320 

ccacaagccc caggtgttca aggtggccat cgcgggtgcc ccggtcaccg tctggatggc 1380 

ctacgacaca gggtacactg agcgctacat ggacgtccct gagaacaacc agcacggcta 1440 

tgaggcgggt tccgtggccc tgcacgtgga gaagctgccc aatgagccca accgcttgct 1500 

tatcctccac ggcttcctgg acgaaaacgt gcactttttc cacacaaact tcctcgtctc 1560 

ccaactgatc cgagcaggga aaccttacca gctccagatc taccccaacg agagacacag 1620 

tattcgctgc cccgagtcgg gcgagcacta tgaagtcacg ttgctgcact ttctacagga 1680 

atacctctga gcctgcccac cgggagccgc cacatcacag cacaagtggc tgcagcctcc 1740 

gcggggaacc aggcgggagg gactgagtgg cccgcgggcc ccagtgaggc actttgtccc 1800 

gcccagcgct ggccagcccc gaggagccgc tgccttcacc gccccgacgc cttttatcct 1860 

tttttaaacg ctcttgggtt ttatgtccgc tgcttcttgg ttgccgagac agagagatgg 1920 

tggtctcggg ccagcccctc ctctccccgc cttctgggag gaggaggtca cacgctgatg 1980 
ggcactggag aggccagaag agactcagag gagcgggctg ccttccgcct ggggctccct • 2040 

gtgacctctc agtcccctgg cccggccagc caccgtcccc agcacccaag catgcaattg 2100 

cctgtccccc ccggccagcc tccccmactt gatgtttgtg ttttgtttgg ggggatafctt 2160 

ttcataatta tttaaaagac aggccgggcg cggtggctca cgtctgtaat cccagcactt 222 0 

tgggaggctg aggcgggcgg atcacctgag gttgggagtt caagaccagc ctggccaaca 2280 

tggggaaacc ccgtctctac taaaaataca aaaaattagc cgggtgtggt ggcgcgtgcc 2340 

tataatccca gctactcggg aggctgaggc aggagaatcg cttgaacccg ggaggtggag 24 00 

gttgcggtga gccaagatcg caccattgca ctccagcctg ggcaacaaga gcgaaactct 24 60 

gtctcaaaat aaataaaaaa taaaagacag aaagcaaggg gtgcctaaat ctagacttgg 2520 

ggtccacacc gggcagcggg gttgcaaccc agcacctggt aggctccatt tcttcccaag 2580 

cccgagcaga gggtcatgcg ggccccacag gagaagcggc cagggcccgc ggggggcacc 2640 

acctgtggac sigccctcctg tccccaagct ttcaggcagg cactgaaacg caccgaactt 2700 

ccacgctctg ctggtcagtg gcggctgtcc cctccccagc ccagccgccc agccacatgt 2760 

gtctgcctga cccgtacaca ccaggggttc cggggttggg agctgaacca tccccacctc 2820 

agggttatat ttccctctcc ccttccctcc ccgccaagag. ctctgccagg ggcgggcaaa 2880 

aaaaaaagta aaaagaaaag aaaaaaaaaa aaaagaaaca aaccacctct acatattatg 2940 

gaaagaaaat atttttgtcg attcttattc ttttataatt atgcgtggaa gaagtagaca 3000 

cattaaacga ttccagttgg aaacatgaaa aaaaaaaaaa aaaaaag 3047 

<210> 38 
<211> 1837 
<212> DNA 

<213> Homo sapiens 
<220> 
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<221> SITE 
<222> (417) 

<223> n eqpxals a,t,g, or c 

<220> 

<221> SITE 
<222> (1813) 

<223> n ecjuals a,t,g, or c 
<220> 

<221> SITE 
<222> (1827) 

<223> n equals a,t,g, or c 



<400> 38 

cacgccccac catggggtct actctcggga ggaggagctg ctgagggagc ggaaaccctg 60 

ggggtcttcg gcatcacctc ctacgacttc cacagcgaga gtggcctctt cctcttccag • 120 

gccagcaaca gcctcttcca ctgccgcgac ggcggcaaga acggcttcat ggtgtcccct 180 

atgaaaccgc tggaaatcaa gacccagtgc tcagggcccc ggatggaccc caaaatctgc 240 

cctgccgacc ctgccttctt ctccttcatc aataacagcg acctgtgggt ggccaacatc 3 00 

gagacaggcg aggagcggcg gctgaccttc tgccaccaag gtttatccaa tgkcctggat 360 

gaccccaagt ctgcgggtgt ggccaccttc gtcatacagg aagagttcga ccgcttnact 420 

gggtactggt ggwgccccac agcctcctgg gaaggttcag agggcctcaa gacgctgcga 480 

atcctgtatg aggaagtcga tgagtccgag gtggaggkca ttcacgtccc ctctctgcgc 540 

tagaagaaag gaagacggac tcgtatcggt accccaggac aggcagcaag aatcccaaga 600 

ttgccttgaa actggctgag ttccagactg acagccaggg caagatcgtc tcgacccagg 660 

agaargagct ggtgcagccc ttcagctcgc tgttcccgaa ggtggagtac atcgccaggg 72 0 

ccgggtggac ccgggatggc aaatacgcct gggccatgtt cctggaccgg ccccagcagt 780 

ggctccagct cgtcctcctc cccccggccc tgttcatccc gagcacagag aatgaggagc 840 

agcggctagc ctctgccaga gctgtcccca ggaatgtcca gccgtatgtg gtgtacgagg 900 

aggtcaccaa cgtctggatc aatgttcatg acatcttcta tcccttcccc caatcagagg 960 

gagaggacga gctctgcttt ctccgcgcca atgaatgcaa gaccggcttc tgccatttgt 102 0 

acaaagtcac cgccgtttta aaatcccagg gctacgattg gagtgagccc ttcagccccg 1080 

gggaagatga atttaagtgc cccattaagg aagagattgc tctgaccagc ggtgaatggg 1140 

aggttttggc gaggcacggc tccaagatct gggtcaatga ggagaccaag ctggtgtact 1200 

tccagggcac caaggacacg ccgctggagc accacctcta cgtggtcagc tatgaggcgg 1260 

ccggcgagat cgtacg'cctc accacgcccg gcttctccca tarctgctcc atgagccaga 1320 

acttcgamat kttcgtcagc cacatmacag cacaagtggc tgcagcctcc gcggggaacc 1380 

aggcgggagg gactgagtgg cccgcgggcc ccagtgaggc actttgtccc gcccagcgct 1440 

ggccagcccc gaggagccgc tgccttcacc gscccgacgc cttttatcct tttttaaacg 1500 

ctcttgggtt ttatgtccgc tgcttcttgg ttgccgagac agagagatgg tggtctcggg 1560 

ccagcccctc ctctccccgc cttctgggag gaggaggtca cacgctgatg ggcactggag 1620 

aggccagaag agactcagag gagcgggctg ccttccgcct ggggctccct gtgacctctc 1680 

agtcccctgg cccggccagc caccgtcccc agcacccaag catgcaattg cctgtccccc 174 0 

ccggccagcc tccccmactt gatgtttgtg ttttgtttgg ggggawawtt ttcataawta 1800 

tttaaaagaa canggccggg cccccgnggg gttaacg 1837 



<210> 39 
<211> 604 
<:212> DNA 

<213> Homo sapiens 



<400> 39 

cttttttttt tttttttttw yttttttcca actggaatcg tttaatgtgt ctacttcttc 60 

cacgcataat tataaaagaa taagaatcga caaaaatatt ttctttccat aatatgtaga 12 0 

ggtggtttgt ttcttttttt tttttttctt ttctttttac tttttttttt gcccgcccct 180 

ggcagagctc ttggcgggga gggaagggga gagggaaata taaccctgag gtggggatgg 240 
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ttcagctccc aaccccggaa cccctggtgt gtacgggtca ggcagacaca tgtggctggg 300 

cggctgggct ggggagggga cagccgccac tgaccagcag agcgtggaag ttcggtgcgt 360 

ttcagtgcct gcctgaaagc ttggggacag gagggctgtc cacaggtggt gccccccgcg 420 

ggccctggcc gcttctcctg tggggcccgc atgaccctct gctcgggctt gggaagaaat 480 

ggagcctacc aggtgctggg ttgcaacccc gctgcccggt gtggacccca agtctagatt 540 

^ taggcacccc ttgctttctg tcttttattt tttatttatt ttgagacaga gtttcgctct 600 

tgtt 604 



<210> 40 
<211> 1313 

<212> DNA 

<213> Homo sapiens 



<400> 40 

ggcacgagaa ggaatcaagt tatgatttat agaggattca gctggaatac cttgtgggtg 60 

ctggctgagg gtggcaaaac gcctaccgag acatgaaggt tttagccact agttttgtcc 120 

ttgggagcct ggggttggcc ttctacctgc ctttggtggt gactacacct aaaacactgg 180 

ccatccctga gaagctgcaa gaagctgtgg ggaaagttat catcaatgcc acaacctgta 240 

ctgtcacctg tggccttggc tataaggagg agaccgtctg tgaggtgggc cctgatggag 3 00 

tgagaaggaa atgtcagact cagcgcttag aatgtctgac caactggatc tgtgggatgc 360 

tccatttcac cattctcatt ggcaaggaat ttgagcttag ctgtctgagt tcagacatct 420 

tggagtttgg acaggaagct ttccggttca cctggagact tgctcgaggt gtcatctcca 480 

ctgacgatga ggtcttcaaa ccctttcaag ccaactccca ctttgtgaag tttaaatatg 540 

ctcaggagta tgactctggg acatatcgct gtgatgtgca gctggtaaaa aacttgagac 600 

ttgtcaagag gctctatttt gggttgaggg tccttcctcc taacttggtg aatctgaatt 660 

tccatcagtc acttactgag gatcagaagt taatagatga gggattggaa gttaatctgg 72 0 

acagctactc caagcctcac cacccaaagt ggaaaaagaa ggtggcgtca gccttgggaa 780 

taggaattgc cattggagtg gttggtggcg tgttggtgag gattgtcctc tgtgcgctaa 840 

gggggggcct gcagcagtga cagcttcaag aacttaacag ccttgctcct gaagaactgg 900 

ctgcccagga agccaagcta gctttttagg ggagtgttcc agctgctggt agtggatcag 960 

cttagaggga acactcccac agccaaaaga atgagtggga gaaatggagg ggacaatctc 102 0 

ctgggagcta tgcgcagtaa cctaacttcc ttatgtccca tggatctctt cctgatcttc 1080 

cctgcccatt gggtacccag gaaactgcaa gcattgcctg tgttcctggg aagagttcta 1140 

agaagcttgc attcattttc taccctttat gacttggatg cctccccacc tccatttccc 12 00 

ctcttctgag ctgtgtattc atgtagaggg atgtattcag cctttttagt gaacattttt 12 60 

tttcaataaa agtaattcac agtaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1313 



<210> 41 
<211> 1352 
<212> DNA 

<213> Homo sapiens 



<400> 41 

gacaatacat gcatcatatc ttttgacttt gaaggatatc tcatgtcaaa ggaatcaagt 60 

tatgatttat agaggattca gctggaatac cttgtgggtg ctggctgagg gtggcaaaac 12 0 

gcctaccgag acatgaaggt tttagccact agttttgtcc ttgggagcct ggggttggcc 180 

ttctacctgc ctttggtggt gactacacct aaaacactgg ccatccctga gaagctgcaa 240 

gaagctgtgg ggaaagttat catcaatgcc acaacctgta ctgtcacctg tggccttggc 300 

tataaggagg agaccgtctg tgaggtgggc cctgatggag tgagaaggaa atgtcagact 3 60 

cggcgcttag aatgtctgac caactggatc tgtgggatgc tccatttcac cattctcatt 420 

ggcaaggaat ttgagcttag ctgtctgagt tcagacatct tggagtttgg acaggaagct 480 

ttccggttca cctgkakact tgctcgaggt gtcatctcca ctgacgatga ggtcttcaaa 540 

ccctttcaag ccaactccca ctttgtgaag tttaaatatg ctcaggagta tgactctggg 600 

acatatcgct gtgatgtgca gctggtaaaa aacttgagac tcgtcaagag ctctattttg 660 

ggttgagggt ccttcctcct aacttggtga atctgaattt ccatcagtca cttactgagg 720 

atcagaagtt aatagatgag ggattggaag ttaatctgga cagctactcc aagcctcacc 780 
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acccaaagtg gaaaaagaag gtggcgtcag ccttgggaat aggaattgcc attggagtgg 840 

ttggtggcgt gttggtgagg attgtcctct gtgcgctaag ggggggcctg cagcagtgac 900 

agcttcaaga acttaacagc cttgctcctg aagaactggc tgcccaggaa gccaagctag 960 

ctttttaggg gagtgttcca gctgctggta gtggatcagc ttagagggaa cactcccaca 1020 

gccaaaagaa tgagtgggag aaatggaggg gacaatctcc tgggagctat gcgcagtaac 10 80 

ctaacttcct tatgtcccat ggatctcttc ctgatcttcc ctgcccattg ggtacccagg 114 0 

aaactgcaag cattgcctgt gttcctggga agagttctaa gaagcttgca ttcattttct 1200 

accctttatg acttggatgc ctccccacct ccatttcccc tcttctgagc tgtgtattca 1260 

tgtagaggga tgtattcagc ctttttagtg aacatttttt ttcaataaaa gtaattcaca 1320 

gtaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 1352 



<210> 42 
<211> 1683 
<212> DNA 

<213> Homo sapiens 



<400> 42 

ggcacgagga gggccgggcg gtcagtcagc acccagactg gcagcatgac cggtcagata 60 

ccaaggcttt ctaaagtcaa ccttttcact ctgctcagcc tctggatgga gctctttcca 12 0 

gcagaagccc agcggcaaaa atctcagaaa aatgaagagg gaaagcatgg acccttagga 180 

gataatgaag agaggaccag agtatctact gacaaaagac agaaaaccat gttctgcttg 240 

tttgaaaatg attgtaaatg caaagcctta agagtaatga tcagatctat gtcaaggtca 300 

gtgccttgag ctataaatgg cagaacttct agaagaaatg gatcatgtgg ctagaaacct 3 60 

ctcggcctgc aacaagtatt tcgagcagga ttactgggag cagctaagat gcctagatga 420 

aaggtttacc atcactgctg gttaggaaat ggattatgag aactcgaaca gagggaaggt 480 

gaaatgcaac cggaggaaac actctgatat gaggtttgag gccttcaaaa ttgctttgca 540 

gcataagcca cagtgagtca ggagtaccag ggagtggata gaatgtttat ttgtttaact 600 

gagacttttt agttcatcaa ttattttgaa gggtagaaca ctctgtgggc tctctttcta 660 

tttccttctg ggtacaatca caaaaaaaaa atctctccta gctgaaatta catgcagtac 72 0 

tagcaaaggg gtctctttgt tataaactgt tcattaattg acgaacattt gtgtacttaa 7 80 

ctatgtataa ggcatctcat cgttcaattt caaatacaaa ttaaaatatt ttttcacatt 840 

tgttatcctg ttatgttttc tcttttacaa attgtctgtt cgtatctttt tgtctctctt 900 

taggccttat tcttgtcaat tcatatgtgc tctaatgaat tgaaatattt tctgtatatt 960 

aaacattact aacctttcct ctgtcacact gattgaaaaa tgatctattt agtttgttgt 1020 

tttgtcttta attttgtaag ctttaaaaag ttaatattgc ccttcagaca ccatcccaac 1080 

atcacataag aattttttca tgttataaat tctttgtgga catatttgat aactgtttta 1140 

ttatgaggag gaccataatt aattcaacca ttcccctatt ttggtcattt aggtttttgg 1200 

gtttgggttt tttgtttgtt taacgtcttt gcttgctatt ttaaagaatg ctgcactaaa 12 60 

tgtgaatgct tgagatttct tctctgtatt tagaatattt tcctagaatg gattctcaga 1320 

agaattctca gtctgtggag aggaacattt ttaatgcatg gaagagctgg agttaaccga 1380 

atttcatact ggcctgctga tccagaaata agtttgctta cggaggcttc tagttctgaa 1440 

gatgcaaagt tagatgccaa agcagtggaa agattgaagt caaacagtcg ggcccatgtg 1500 

tgtgtcttac ttcaaccttt ggtgtgttat atggtgcagt ttgtagagga gacctcttac 1560 

aaatgtgact ttattcaaaa aattacaaaa acattgccgg atgctaacac tgacttttat 1620 

tatgaatgta aacaagaaag aataaaagaa tatgaaatgt aaaaaaaaaa aaaaaaaaaa 1680 

aaa 1683 



<210> 43 

<211> 982 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (665) 

<223> n equals a,t,g, or c 
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<:220> 

<z221> SITE 
<222> (926) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (945) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (955) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (978) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

<222> (982) 

<223> n equals a,t/g, or c 
<400> 43 

gagttttttt tttttttttt ttttttaaca tttcatattc ttttattctt tcttgtttac 60 
attcataata aaagtcagtg ttagcatccg gcaatgtttt tgtaattttt tgaataaagt 120 
cacatttgta agaggtctcc tctacaaact gcaccatata acacaccaaa ggttgaagta 180 
agacacacac atgggcccga ctgtttgact tcaatctttc cactgctttg gcatctaact 240 
ttgcatcttc agaactagaa gcctccgtaa gcaaacttat ttctggatca gcaggccagt 300 
atgaaattcg gttaactcca gctcttccat gcafctaaaaa tgttcctctc cacagactga 360 
gaattcttct gagaatccat tctaggaaaa tattctaaat acagagaaga aatctcaagc 420 
attcacattt agtgcagcat tctttaaaat agcaagcaaa gacgttaaac aaacaaaaaa 4 80 

cccaaaccca aaaacctaaa tgaccaaaat aggggaatgg ttgaattaat tatggtcctc 540 
ctcataataa aacagttatc aaatatgtcc acaaagaatt tataacatga aaaaattctt 600 
atgtgatgtt gggatggtgt ctgaagggca atattaactt tttaaagctt acaaaattaa 660 
agacnaaaca acmaactaaa twgrtcattt ttcaatcagt gtgacagagg aaaggktagt 720 
aatgtttaat atacagaaaa tatttcaatt cattagagca catatgaatt gacaagaata 780 
aggcctaaag agagacaaaa agatacgaac agacaatttg taaaagagaa aacataacag 840 
gataacaaat gtgaaaaaat attttaattt gtatttgaaa ttgaacgatg agatgcctta 900 
tacatagtta agtacacaaa tgttcntcaa attatgtttt tgtgntatgg ggccngagac 960 
ctcttttaag ggaaagangc cn 982 



<210> 44 
<211> 530 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (450) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
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<222> (496) 

<223> n eqpials a,t,g, or c 

<220> 

<221> SITE 
<222> (511) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (517) 

<223> n equals a/t,g, or c 
<220> 

<221> SITE 

<222> (519) 

<223> n equals a,t,g, or c 
<400> 44 

ggaaacaaag aaacaaaccg tatatatata tcttagagtt aaaaaatggt gagaacaaga 
gcattgtttt atatattttt tcaactctct ttaacttctg gcttaataga agacagctgc 120 
attctcatta ttatttattt attttttttt agatggtgtc tcgctctgtc acccatgctg 180 
gagtgcagtg gcgtgacctt agctcactgc aaccaccacc tactcgggag gctgaggcag 24 0 

gagaatcgct tgaacctagg aggcggagat tgcagtgagc tgagattgca ccattgcact 300 
ctagcctgcg taacgagcaa aactctgtca cacacacaca caaaataata • acaataataa 360 
taataaaaca ttgccgggca cagtggctca tgcctgtaat cccagcactt tgggaggctg 420 
aagctggtgg atcgcgaagg caggagttcn agaccagcct ggccaaggtg gtgaaacccc 480 
atctctacta aaaatnccaa aattagccca ncgtggngna cacgccttgt 530 



<210> 45 
<211> 541 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (420) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (528) 

<223> n equals a,t,g, or c 
<400> 45 

gctcagagat gcctcactct tccttgtacc ctcctccctt cttcaaaatg aaattgatta 60 

ttagggtttg gtttattatt tcattgttct ttgtgcaagg gcgaacaaat ccatgtatac 120 

tcctgcccta cacacaccca caggtagcgc tccatctgct attctgtgcc ttgctttttt 180 

cagacgcgtt aggaaaggcc acatcagtca tgacatacac aggcttcttt actcacagca 240 

ctcattgtcg ctttcatatt tcttgcttta gtctgagttt tttaattcta taagtaaaaa 300 

cattttttaa atccagaatt caaaagtgat cataaaagtt attcctcctt ttatcatata 360 

ctctcagccg tttatgtgga gtaggagtgt gagtgtgtag ccttccagac ccttctgtgn 420 

tacagaacag aggaatttct tattgaaatt taactttgaa ttgktatact cgtaattttc 480 

ttagttacta tgctaatatc tcawtattta ccggatccta gacatcanac caaaaactga 540 

t 541 
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<210> 46 

<211> 2183 

<212> DNA 

<213> Homo sapiens 



<400> 46 

gagttttttt tttttttttt tgtaaatggg gctatgttgt ccaggctggt ctcgaactct 60 

tgggctcaag caaacctcct gccttggcct ctcaaaatgc tgggattatg acgcatagta 120 

tttaacatca tattccatat tggtgttaag gatctgtaca cacaatgaga tttaaaatta 180 

tgccaattat tacttaaatg tgctcattct agcactgctt atgagttacg aaattaaaat 240 

gaaccagatt ttgaaaggtt gtgctcaata ttgggctgga ttgtttctaa cttgcaggct' 300 

attcgatagt taataggcca cgcttccctc cggacatcaa acgttggcct gaagcttggt 360 

gaaatggtac agggtgtcat tcttcccaca atttggaaat tgtctctggg ggtcattctg 420 

attagaaaat gaatataaag ctgtcaccta ttcattctag agtttggagc attctaaaag 480 

taatgtacac atttgtcatt tcatgacggc atagaatatc ttgaatgtag ttgtacacga 540 

gtccttccat ttctgagcct tgattaaatc tgagcaatgc tgacactgtt atttaggaaa 600 

tctggcatta cacaaaagaa gtctccaaac tgagagctca aaagatttag ttgtttggta 660 

aagatgcctc atttgataca tttgaatgtt acatgttaca ttgtaaacat caagtaacac 720 

cacaaacatt ttaaaaaagg aagtttattg gtctttaaat ggctcaaatt gcaaataaac 780 

aaatcgggta gtggcatcag cctaagacac gtgatgcatc tttgtcagtt ggcttcatag 840 

cacctcagta cccaggagag gaaaggtctc aaagcaaagt cacaatgtta gtggttagga 900 

cccctggtta aataagactg taataagtac acatggagat tgctgggccc gctggccagt 960 

gttacattgg taacttgaat tccgcacatg gcatagccta tgagaaatac gaaatgaaag 1020 

atgtacatct caaacccttt aaggacaaat atttaacatg agaagctgga tgtaaatatc 1080 

taaagagtga gttcctaaaa agcctatttt taactttaca tacacacctg ttacctggaa 1140 

tgcctgaaca catctttgac ctgttcaaat taggactgag aaaaaagaaa aaaatacttt 1200 

gttgaatcaa ctgtcctagc cccactgcaa agaggaaaaa aaaaaaatcg gtcagtggca 1260 

tatttcccac tgaaattatg tccccaagta gcatgctaga attcttccag caggtacacc 1320 

acacaatggt gacacagcct aatgtgtggt cagtgtgtgc cacgttttct gcactatacc 1380 

caggtttgat ggcttgatgt taacttctga aaatgtagct acagtgttct tcattataaa 1440 

cagaaacaga aaagaattac tcctaataat tcctgtatca aactgtaact ttatgaatat 1500 

aaatttagaa atgaacagat ggcaagcatg aatattttcc cgaagcgttc tagtgcaaaa 1560 

tgcattagca ctactgacat tttcttccta tgccctgctc ccagattaaa aacttaacac 1620 

ttacatgctc accactagca gaaagggatt tccagggacc agaatctcag agaaaaggag 1680 

ggttcattca aacataactg gtgctgaatc cttgcagctg aaaattatct tgcaagtata 174 0 

tatgctggcc cttcatttaa aatgaacttg cagtttatta aaagcgatca aagagctctg 1800 

gaatcttatt ttcaagaacc agaatatggc acacatttta aatttggaca gacttctagc 1860 

ggacagttac ttctcaagaa ttttctatac aaaagctgtg ccaggcatat attttctcac 1920 

caggacacat ggggcagcgg acccctggtg tcagtaagaa gaatctgcac cgcgagccag 1980 

tccgccgccc cgagggctcc ggaagccgcg gctgcgtggc tccggccgga gggtactcgg 2040 

tccttgtcgc ctggaaggcc ccgcgccggg agcggtcgaa ggaggagtct gacgggtggc 2100 

gggggarcmt gggcggctgg agsaggagga ggaggaggag gagaaggagg aggaggactc 2160 

cgacgctttg ctctggggag ate 2183 



<210> 47 
<211> 2837 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2771) 

<223> n equals a,t/g, or c 

<400> 47 

taaccctcac taaagggaac aaaagctgga gctccaccgc ggtggcggcc gctctagaac 60 
tagtggatcc cccgggctgc aggaattcgg cacgaggcaa tgacttcagt aagccaggca 120 
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tccttggatg tctccatgat aataattatt tccttaggag caatttgtgc agtgttgctg 180 

gttattatgg tgctatttgc aactaggtgt aaccgcgaga agaaagacac tagatcctat 240 

aactgcaggg tggccgaatc aacttaccag caccacccaa aaaggccatc ccggcagatt 300 

cacaaagggg acatcacatt ggtgcctacc ataaatggca ctctgcccat cagatctcat 360 

cacagatcgt ctccatcttc atctcctacc ttagaaagag ggcagatggg cagccggcag 420 

agtcacaaca gtcaccagtc actcaacagt ttggtgacaa tctcatcaaa ccacgtgcca 480 

gagaatttct cattagaact cacccacgcc actcctgctg ttgaggtctc tcagcttctt 540 

tcaatgcttc accaggggca atatcagcca agaccaagtt ttcgaggaaa caaatattcc 600 

aggagctaca gatatgccct tcaagacatg gacaaattta gcttgaaaga cagtggccgt 660 

ggtgacagtg aggcaggaga cagtgattat gatttggggc gagattctcc aatagatagg 720 

ctgctgggtg aaggattcag cgacctgttt ctcacagatg gaagaattcc agccagctat 780 

gagactctgc acggaggagt gcarggtcct gggacactct gaccagtgct ggatgccacc 84 0 

actgccctca ccgtcttctg attataggag taacatgttc attccagggg aagaattccc 900 

aacgcaaccc cagcagcagc atccacatca gagtcttgag gatgacgctc agcctgcaga 960 

ttccggtgaa aagaagaaga gtttttccac ctttggaaag gactccccaa acgatgagga 102 0 

cactggggat accagcacat catctctgct ctcggaaatg agcagtgtgt tccagcgtyt 1080 

yttaccgcct tccctggaca cctattctga atgcagtgag gtggatcggt ccaactccct 1140 

ggagcgcagg aagggaccct tgccagccaa aactgtgggt tacccacagg gggtagcggc 1200 

atgggcagcc agtacgcatt ttcaaaatcc caccaccaac tgtgggccgc cacttggaac 1260 

tcactccagt gtgcagcctt cttcaaaatg gctgccagcc atggaggaga tccctgaaaa 132 0 

ttatgaggaa gatgattttg acaatgtgct caaccacctc aatgatggga aacacgaact 1380 

catggatgcc agtgaactgg tggcagagat taacaaactg cttcaagatg tccgccagag 1440 

ctaggagatt ttagcgaagc atttttgttt ccatgtatat ggaaataggg aacaacaaca 1500 

acaacaaaaa accctgaaag aactggcatt gccaaatagt tgcatttatc ataaatgtgt 1560 

ctgtgtatat tgaatattaa atactgtat.t ttcgtatgta cacaatgcaa gtgtgattat 1620 

tttaatctgt attttaaaaa tacatttgta ccttatattt atgtgtaatt taacaaacaa 1680 

attttatttt tttactccca tgacagacat gtttttccta gtcgtgtaga aactagccac 174 0 

tgttcaaatc tgatacacta ttcaaccaca aagtgtaaag gcactgctta gattagtttt 1800 

gttggggaag aattattatg ttgtatgaac aaccccactg aagcattata caattcttaa 1860 

ttccattaag tgatcccact ttttttcaat aactttttag aaattaagaa tcattaaaat 1920 

tgttaagcta ttttattgtt attttctcta ctttctacta gccccaatag ttgaactctt 198 0 

ataggaaaat cgaaagataa agtgaaagtt tatttcagga ctgagaaata tcttgaaggt 2040 

tatttattag atgactatct caaatgaact ttttatagac aatgatgaaa acagaaytaa 2100 

agtcaatgtt tcctgactcc caggccccta ctattccagg ccatcacact ggcctgttcc 2160 

ggagaatatt tctctcacaa tattattatc tacttataat tatggtaaac aataaatttt 222 0 

attccatcct tgtagtatga aacatgctcc aaggaaatgg aatctgtcct ttaaatggat 2280 

aacagtatgt gttctaatgg cataaaatat tactggataa aaacagttgt gtcagtgtct 2340 

ctcctaaggt agtaaatata attgacttat tctgaaccca ttctattttg aatctcccct 2400 

ttcctctcac aatacttgaa cattttaatc ttttggaata ttgtctttct ttgttataac 2460 

tattcatttt tagcttttgt ctccagtgca tgatctcata tttttgcttt tatttttagt 2520 

ataagaacat ttataaaatc atatttttgt tactgcaatt gtt^ttatttg ttgtgtggca 2580 

aatgagaaat cctttattta ttgtgctgtg atctctctgt gtggaatgcc ttggtgagag 2640 

agatgcttat tatgactatt atcatttctg accaagcttc tattaatgtt atttctaata 2700 

atacactatc ttgattgtac tctccagaaa atttttctgt cagtgaaaat aaaagaaaaa 2760 

ttaaagtaaa ncaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaactcga gggggggccc 2820 

ggtacccaat tcgccct 283 7 



<210> 48 

<211> 2718 

<212> DNA 

<213> Homo sapiens 

<400> 48 

ggcaatgact tcagtaagcc aggcatcctt ggatgtctcc atgataataa ttatttcctt 60 

aggagcaatt tgtgcagtgt tgctggttat tatggtgcta tttgcaacta ggtgtaaccg 120 

cgagaagaaa gacactagat cctataactg cagggtggcc gaatcaactt accagcacca 180 

cccaaaaagg ccatcccggc agattcacaa aggggacatc acattggtgc ctaccataaa 240 
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tggcactctg cccatcagat ctcatcacag atcgtctcca tcttcatctc ctaccttaga 300 

aagagggcag atgggcagcc ggcagagtca caacagtcac cagtcactca acagtttggt 360 

gacaatctca tcaaaccacg tgccagagaa tttctcatta gaactcaccc acgccactcc 420 

tgctgttgag cgtctctcag cttctttcaa tgcttcacca ggggcaatat cagccaagac 480 

caagttttcg aggaaacaaa tattccagga gctacagata tgcccttcaa gacatggaca 540 

aatttagctt gaaagacagt ggccgtggtg acagtgaggc aggagacagt gattatgatt 600 

tggggcgaga ttctccaata gataggctgc tgggtgaagg attcagcgac ctgtttctca 660 

cagatggaag aattccagcg cagctatgag actctgcacg gaggagtgca gggtcctggg 720 

acactctgac cagtgctgga tgccaccact gccctyaccg tcttctgatt ataggagtaa 780 

catgttcatt ccaggggaag aattcccaac gcaaccccag cagcagcatc cacatcagag 840 

tcttgaggat gacgctcagc ctgcagattc cggtgaaaag aagaagagtt tttccacctt 900 

tggaaaggac tccccaaacg atgaggacac tggggatacc agcacatcat ctctgctctc 960 

ggaaatgagc agtgtgttcc agcgtctctt accgccttcc ctggacacct attctgaatg 102 0 

cagtgaggtg gatcggtcca actccctgga gcgcaggaag ggacccttgc cagccaaaac 1080 

tgtgggttac ccacaggggg tagcggcatg ggcagccagt acgcattttc aaaatcccac 1140 

caccaactgt gggccgccac ttggaactca ctccagtgtg cagccttctt caaaatggct 1200 

gccagccatg gaggagatcc ctgaaaatta tgaggaagat gattttgaca atgtgctcaa 1260 

ccacctcaat gatgggaaac acgaactcat ggatgccagt gaactggtgg cagagattaa 1320 

caaactgctt caagatgtcc gccagagcta ggagatttta gcgaagcatt tttgtttcca 1380 

tgtatatgga aatagggaac aacaacaaca acaaaaaacc ctgaaagaac tggcattgcc 144 0 

aaatagttgc atttatcata aatgtgtctg tgtatattga atattaaata ctgtattttc 1500 

gtatgtacac aatgcaagtg tgattatttt ^atctgtatt ttaaaaatac atttgtacct 1560 

tatatttatg tgtaatttaa caaacaaatt ttattttttt actcccatga cagacatgtt 1620 

tttcctagtc gtgtagaaac tagccactgt tcaaatctga tacactattc aaccacaaag 168 0 

tgtaaaggca ctgcttagat tagttttgtt ggggaagaat tattatgttg tatgaacaac 1740 

cccactgaag cattatacaa ttcttaattc cattaagtga tcccactttt tttcaataac 1800 

tttttagaaa ttaagaatca ttaaaattgt taagctattt tattgttatt ttctctactt 1860 

tctactagcc ccaatagttg aactcttata ggaaaatcga aagataaagt gaaagtttat 192 0 

ttcaggactg agaaatatct tgaaggttat ttattagatg actatctcaa atgaactttt 1980 

tatagacaat gatgaaaaca gaaytaaagt caatgtttcc tgactcccag gcccctacta 2040 

ttccaggcca tcacactggc ctgttccgga gaatatttct ctcacaatat tattatctac 2100 

ttataattat ggtaaacaat aaattttatt ccatccttgt agtatgaaac atgctccaag 2160 

gaaatggaat ctgtccttta aatggataac agtatgtgtt ctaatggcat aaaatattac 2220 

tggataaaaa cagttgtgtc agtgtctctc ctaaggtagt aaatataatt gacttattct 2280 

gaacccattc tattttgaat ctcccctttc ctctcacaat acttgaacat tttaatcttt 2 340 

tggaatattg tctttctttg ttataactat tcatttttag cttttgtctc cagtgcatga 2400 

tctcatattt ttgcttttat ttttagtata agaacattta taaaatcata tttttgttac 2460 

tgcaattgtt ttatttgttg tgtggcaaat gagaaatcct ttatttattg tgctgtgatc 2520 

tctctgtgtg gaatgccttg gtgagagaga tgcttattat gactattatc atttctgacc 2580 

aagcttctat taatgttatt tctaataata cactatcttg attgtactct ccagaaaatt 2640 
tttctgtcag tgaaaataaa agaaaaatta aagtaaarmw aaaaaaaaaa aaaaaaaaaa - 2700 

aaaaaaaaaa aaactcga 2718 



<210> 49 

<211> 571 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (472) 

<223> n equals a,t,gi or c 

<220> 

<221> SITE 
<222> (508) 

<223> n equals a, tig, or c 
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<220> 

<221> SITE 
<222> (532) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (537) 

<223> n equals a,t,g, or c 

<400> 49 

gtccccatgc tattctcatg atagtgaaca tatctcatga gatctggtgg ttttataaag 60 

gtaaagttcc cctgcatatg ctgacttgcc tgctgccatg taagacgtgc cttgcacctc 120 

cttcaccttc ctctgtgact gtgaggcctc cccagccatg tgaaactgtg agtccattaa 180 

aactcttctt ctttataaat tacccagtct tgcatatgtc tttattaaca gtgagaaaat 240 

ggactaatac attaggtcat gagggtggag ctctcattaa tgggattagt gccttatgaa 300 

agagacccca gatagctctc aagctctctt tctgctatgt gaagatgcaa caagaagtta 360 

gccatctgca acctggaaaa aggccttcac cagaacctgg actgtgctgg cgccatgacc 420 

tccagaacaa tgagaagtaw atgtcyatta tttataagcc cacccagtct gnggtacttt " ' 4 80 

ggtgcagcaa gttcaaacta aagacagnaa caaatattaa ttaaaaaaat anttcangca 540 

aaaagccctc aatgggattc taagaattaa a 571 

<210> 50 

<211> 821 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (715) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (718) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (749) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (776) 

<223> n ecjuals a,t,g, or c 
<220> 

<221> SITE 
<222> (788) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (821) 

<223> n equals a,t,g, or c 
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<400> 50 

tttttttgga aataatttca agtttataga aaggttccaa gaatagtgcg aacagttttg 60 

tttcctgaag catttgatgg taaattgccg acaggatatt ccatcaccca tgaatattct 120 

tatgtgtaaa tcctacaata atgttcacct aaacaaccac aatgcaacca taaaaatata 180 

aacactttac tacaatttat ttatgttgtg ccatttgtcc caaatatcct ttgtcacaaa 240 

aagacccaat ccagtatcat acagtgcatt tatcttcagt ctttccttgc tgttcatgac * 300 

cttgtaaatt ttgaggatca caggtcatga ttttgtagag tgtctcttgg tttgggtttg 360 

tctgatgttt cctaatgatt agattcaagt tatgaacttg aggtaggaat atcacagaag 420 

tgatgccatg ttcttctcac tgcatcttat cgggtggtgc atgatttcaa tttgccccat 480 

tactgatgat gtaacttcga ttgcttgatt aaggtggcat ctacaaggtc tatccactgt 540 

aaagttactc ttktcccatt gtkttctgtg gggaggatct caaactatat caagtcccat 600 

tccttatcca atctgtaccc attagtttaa tttaattttt tttttaagac agagtctcac 660 

tctgttgccc aggctgaagt gcagtggcat gatcttggct cactacaatc tccanctncg 720 

gggtccaagc gggtctcctg cctcagctnc aaagtaaagt agctgagatt acaggnacat 780 

gccaccangg ccagctaatt tttgtatttt tagtagagat n 821 



<210> 51 

<211> 625 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (606) 
<223> n equals 

<220> 

<221> SITE 

<222> (612) 
<223> n equals 

<220> 

<221> SITE 
<222> (625) 
<223> n equals 



a,t,g, or c 



a,t,g, or c 



a,t,g, or c 



<400> 51 

ccgggacgca gggcaaagcg agccatggct gtctacgtcg ggatgctgcg cctggggagg 60 

ctgtgcgccg ggagctcggg ggtgctgggg gcccgggccg ccctctctcg[ gagttggcag 120 

gaagccaggt tgcagggtgt ccgcttcctc agttccagag aggtggatcg catggtctcc 180 

acgcccatcg gaggcctcag ctacgttcag gggtgcacca aaaagcatct taacagcaag 240 

actgtgggcc agtgcctgga gaccacagca cagagggtcc cagaacgaga ggccttggtc 3 00 

gtcctccatg aagacgtcag gttgaccttt gcccaactca aggaggaggt ggacaaagct 360 

gcttctggcc tcctgagcat tggcctctgc aaaggtgacc ggctgggcat gtggggacct 420 

aactcctatg catgggtgct catkcagttg gccaccggcc aggcgggcat cattctggtg 4 80 

tctgtkaamc cagcctacca rgctatggaa tggagtaygt cctcaaaaaa gtgggcttca 540 

arggcccttg tkgtccccaa gcaatttaag accaagcata atacaacgtt cttgaaacag 600 

atctgnccag antggagaat gccan 625 



<210> 52 

<211> 2074 

<212> DNA 

<213> Homo sapiens 
<220> 
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<221> SITE 
<222> (18) 

<223> n equals a/t,g, or c 

<220> 

<221> SITE 
<222> (200) 

<223> n equals a,t,g, or c 



<400> 52 

gctcgggccg ggacgcangg caaagcgagc catggctgkc tacgtcggga tgctgcgcct 60 

Ogggakgctg tgcgccggga gctcgggggt gctgggggcc cgggccgccc tmtctmggag 120 

ttggcaggaa gccaggttgc agggtgtccg cttcctcagt tccagagagg tgggatcgca 180 

tggtctccac gcccatcggn aggcctcagc tacgttmagg ggtgcaccaa aaagcatctt 240 

aacagcaaga ytgtgggcca gtgcctggrg accacagcac agagggtccc agaacgagag 300 

gccttggtcg tcctccatga agacgtcagg ttgacctttg cccaactcaa ggaggaggtg 3 60 

tctgtgaacc cagcctacca ggctatggaa ctggagtatg tcctcaagaa ggtgggctgc 420 

aaggcccttg tgttccccaa gcaattcaag acccagcaat actacaacgt cctgaagcag 480 

atctgtccag aagtggagaa tgcccagcca ggggccttga agagtcagag gctcccagat 540 

ctgaccacag tcatctcggt ggatgcccct ttgccgggga ccctgctcct ggatgaagtg 600 

gtggcggctg gcagcacacg gcagcatctg gaccagctcc aatacaacca gcagttcctg 660 

tcctgccatg accccatcaa catccagttc acctcgggga caacaggcag ccccaagggg 720 

gccaccctct cccactacaa cattgtcaac aactccaaca ttttaggaga gcgcctgaaa 780 

ctgcatgaga agacaccaga gcagttgcgg atgatcctgc ccaaccccct gtaccattgc 840 

ctgggttccg tggcaggcac aatgatgtgt ctgatgtacg gtgccaccct catcctggcc 900 

tctcccatct tcaatggcaa gaaggcactg gaggccatca gcagagagag aggcaccttc 960 

ctgtatggta cccccacgat gttcgtggac attctgaacc agccagactt ctccagttat 102 0 

gacatctcga ccatgtgtgg aggtgtcatt gctgggtccc ctgcacctcc agagttgatc • 1080 

cgagccatca tcaacaagat aaatatgaag gacctggtgg ttgcttatgg aaccacagag 1140 

aacagtcccg tgacattcgc gcacttccct gaggacactg tggagcagaa ggcagaaagc 1200 

gtgggcagaa ttatgcctca cacggaggcc cggatcatga acatggaggc agggacgctg 1260 

gcaaagctga acacgcccgg ggagctgtgc atccgagggt actgcgtcat gctgggctac 1320 

tggggtgagc ctcagaagac agaggaagca gtggatcagg acaagtggta ttggacagga 1380 

gatgtcgcca caatgaatga gcagggcttc tgcaagatcg tgggccgctc taaggatatg 1440 

atcatccggg gtggtgagaa catctacccc gcagagctcg aggacttctt tcacacacac 150 0^ 

ccgaaggtgc aggaagtgca ggtggtggga gtgaaggacg atcggatggg ggaagagatt 1560 

tgtgcctgca ttcggctgaa ggacggggag gagaccacgg tggaggagat aaaagctttc 1620 

tgcaaaggga agatctctca cttcaagatt ccgaagtaca tcgtgtttgt cacaaactac 1680 

cccctcacca tttcaggaaa gatccagaaa ttcaaacttc gagagcagat ggaacgacat 1740 

ctaaatctgt gaataaagca gcaggcctgt cctggccggt tggcttgact ctctcctgtc 1800 

agaatgcaac ctggctttat gcacctagat gtccccagca cccagttctg agccaggcac 1860 

atcaaatgtc aaggaattga ctgaacgaac taagagctcc tggatgggtc cgggaactcg 1920 

cctgggcaca aggtgccaaa aggcaggcag cctgcccagg ccctccctcc tgtccatccc 1980 

ccacattccc ctstctgtcc ttgtgatttg gcataaagag cttctgtttt ctttggcaaa 2040 

aaaaaaaaaa aaaaaaaaaa aaactcgaga, ctag 2074 



<210> 53 

<211> 306 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (256) 

<223> n equals a,t,g, or c 
<220> 
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<221> SITE 
<222> (301) 

<223> n equals a,t,g, or c 



<400> 53 

cgggctgcag gaattcggca cgagatgatg gtggtggtga ggataatggt tgtgatggct 60 

tctcttcagg tggagcctgc agttggcaaa gaacagctca gggagaggca gggtccagag 120 

ctccttggct gggtggctgg cctggctttt gtgtgtctct ttgcctgtgt tggggtgggg 180 

gtcgctccct gtcactcctt cgattctgaa gctgcctcct tcctcctcct gtactcctgg 240 

tgcacgccca ggctcntgtc ttggctccgg gacactccct ccccactcgc ctccggcacg 300 

ntccct 306 



<210> 54 

<211> 278 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (251) 

<223> n equals a,t,g/ or c 



<400> 54 

tctaattgta aaagtgctgt atgcccatca acggtcaact ggataaagaa aatgtggtac 60 

atatatacca caggatatta agaacaagat catgtcctct gaagtaacat ggctggagct 120 

ggaggccatg accctaaggg aactgacaca ggcaagaaaa ccaaacatgg ctctcactta 180 

tgagtgggag ccaaacgctg agcacacatg gacacaaaga aggwwyaaga agtcagcagg 240 

gcctggttga nggtggaggg agtgaggagg agggagag 278 



<210> 55 
<211> 547 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (462) 

<223> n equals a^t^g, or c 
<220> 

<221> SITE 
<222> (506) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (533) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (536) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
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<222> (545) 

<223> n equals a,t,g, or c 



<400> 55 

gctttgctgg tagtccccgc ctaactgtca gagagcttca gtagatgggc cccagaggat 60 

gtgcacttgc ccacagcctc ctcccactgc tttgccagca tgtgtggacc tcaccacgct 120 

attgccgcca gtgcacacgt gaacctcgcc actgctgccc tgcccctgcc agtgcaggtg • 180 

tacagtacat gtgtgcatat ggatgccacc accccacatt tgctggtgtg tacacaccct 24 0 

cccacaccac tgttgccacc agcatatgca cacagacacc accacatcaa tgctgctgga 300 

gtgagcacac gcatgtggtc tctaccaccc cactactgcc ggcatacatg cacatgagca 360 

tggaccctgc tgccaccacc caaatgaagt gcttttgccg gcaccccatc agagcatttt 420 

taccagtgga gtgggaacac ctcagcccct tcaacacagc angtgcttaa cctcgagggg 48 0 

gggcccggta cccaattcgc ctatantgag tcgtattaca attcactggc cgncgnttta 540 

caacntt 547 



<210> 56 
<211> 387 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (360) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (363) 

<223> n ec[uals a,t,g, or c 



<400> 56 

gtctcgctct gtcgcccagc ccggactgcg gactgcagtg gcgcaatctc ggctcactgc 60 

aagctccgct tcccgggttc acgccattct cctgcctcag cctcccgagt agctgggact 120 

acaggcgccc gccaccacgc ccggctaatt ttttgtattt ttagtagaga cggggtttca 180 

ccttgttagc caggatggtc tcgatctctt tacctcatga tccacccgcc tcggcctccc 24 0 

aaagtgcagg gattacaggc gtgagcaccg cgcccggccc aacctgactt acttgttcag 300 

agtatttgtc agtagctttt gtctgtagta tttgtataaa tattaatttt tcatcataan 360 

tgntttagtt tgataattta tatattt 3 87 



<210> 57 

<211> 1668 

<212> DNA 

<213> Homo sapiens 



<400> 57 

cggcacgagt tcaccacccc tcccttctgt atatgatgct tctgtagctc tgtaacgccc 60 

cctacattta ccttccttat atctcccccg tcttcctctc catagatctc ctcccatttc 120 

cccttccatg gtccccatct tccttctgaa atgtctactc cttcatgttc ctttatgtat 180 

gtcttccaat ctttccttcc atagctctca tcaccttcat atatttcttc catctttctc 24 0 

ctcccacctg cctcgccctc tgtatatacc cccactctcc cccttttata tcttctccat 300 

ctccccccat atctttcctc tatgtccaca tctgtgtatt ccccccaact tcccctccat 360 

.atatcttttt tactcccctt ttcctccctg tatcctctgt gttcccccca tcttgctcta 420 

catcattctt cccaagatct ttacgtctcc catcttgatc tctccatctc cactttctcc 480 

taacattttc atttccgttc cttagtgtct ctagagagat cattcttgat agcctcagct 54 0 

ctttctctgt gtttttcagg tttgtattct gctctgctct acctctcctc cttgcccctt 600 

ttctctccca ggatgtctct cctttccaaa tcctttttgt acctgaatac cttttgcccc 660 
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accctgggct ctcatttcca tctcagacct tagcctggga tctaaagggc tgacagtgtc .720 

cctttcttca tgcagatgac agtcgtctag aggagctcaa agccactctg cccagcccag 780 

acaagctccc tggattcaag atgtacccca ttgactttga gaaggatgat gacagcaact 840 

ttcatatgga tttcatcgtg gctgcatcca acctccgggc agaaaactat gacattcctt 900 

ctgcagaccg gcacaagagc aagctgattg cagggaagat catcccagcc attgccacga 960 

ccacagcagc cgtggttggc cttgtgtgtc tggagctgta caaggttgtg caggggcacc 1020 

gacagcttga ctcctacaag aatggtttcc tcaacttggc cctgcctttc tttggtttct 1080 

ctgaacccct tgccgcacca cgtcaccagt actataacca agagtggaca ttgtgggatc 1140 

gctttgaggt acaagggctg cagcctaatg gtgaggagat gaccctcaaa cagttcctcg 1200 

actattttaa gacagagcac aaattagaga tcaccatgct gtcccagggc gtgtccatgc 1260 

tctattcctt cttcatgcca gctgccaagc tcaaggaacg gttggatcag ccgatgacag 132 0 

agattgtgag ccgtgtgtcg aagcgaaagc tgggccgcca cgtgcgggcg ctggtgcttg 13 80 

agctgtgctg taacgacgag agcggcgagg atgtcgaggt tccctatgtc cgatacacca 1440 

tccgctgacc ccgtctgctc ctctaggctg gccccttgtc cacccctctc cacacccctt 1500 

ccagcccagg gttcccattt ggcttctggc agtggcccaa ctagccaagt ctggtgttcc 1560 

ctcatcatcc ccctacctga acccctcttg ccactgcctt ctaccttgtt tgaaacctga 1620 

atcctaataa agaattaata actcccaaaa aaaaaaaaaa aaaaaaaa 1668 



<210> 58 

<211> 277 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (255) 

<223> n equals a,t,g, or c 



<400> 58 

gttcaccacc cctcccttct gtatatgatg cttctgtagc tctgtaacgc cccctacatt 60 

taccttcctt atatctcccc cgtcttcctc tccatagatc tcctcccatt tccccttcca 120 

tggtccccat cttccttctg aaatgtctac tccttcatgt tcctttatgt atgtcttcca 180 

atetttcctt ccatagctct catcaccttc atatatttct tccatctttc tcctcccacc 240 

tgcctcgccc tctgnatata cccccactct ccccctt 277 



<210> 59 
<211> 3714 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (20) 

<223> n equals a,t,g, or c 



<400> 59 

tttttttttt tttttttttn tttttttttt tttttttttt tttttttttt tttttttttt 60 

tttttttttt tttttttttt tgggagttat taattcttta ttaggattca ggtttcaaac 120 

aaggtagaag gcagtggcaa gaggggttca ggtaggggga tgatgaggga acaccagact 180 

tggctagttg ggccactgcc agaagccaaa tgggaaccct gggctggaag gggtgtggag 240 

aggggtggac aaggggccag cctagaggag cagacggggt cagcggatgg tgtatcggac 300 

atagggaacc tcgacatcct cgccgctctc gtcgttacag cacagctcaa gcaccagcgc 360 

ccgcacgtgg cggcccagct ttcgcttcga cacacggctc acaatctctg tcatcggctg 42 0 

atccaaccgt tccttgagct tggcagctgg catgaagaag gaatagagca tggacacgcc 480 

ctgggacagc atggtgatct ctaatttgtg ctctgtctta aaatagtcga ggaactgttt 540 

gagggtcatc tcctcaccat taggctgcag cccttgtacc tcaaagcgat cccacaatgt 600 
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ccactcttgg ttatagtact ggtgacgtgg tgcggcaagg ggttcagaga aaccaaagaa 660 

aggcagggcc aagttgagga aaccattctt gtaggagtca agctgtcggt gcccctgcac 720 

aaccttgtac agctccagac acacaaggcc aaccacggct gctgtggtcg tggcaatggc 780 

tgggatgatc ttccctgcaa tcagcttgct cttgtgccgg tctgcagaag gaatgtcata 84 0 

gttttctgcc cggaggttgg atgcagccac gatgaaatcc atatgaaagt tgctgtcatc 900 

atccttctca aagtcaatgg ggtacatctt gaatccaggg agcttgtctg ggctgggcag 960 

agtggctttg agctcctcta gacgactgtc atcaacagag gcattggcgc tctgcagctc 1020 

ctggtcagaa acatggatct tgacgccaga cttgggggtg aattcgggga cctgcacaga 1080 

ctgcaggaat gtggccacag cagctcggtc ctgagagcct gtcagcccgt aggtctgggc 1140 

aaacaggttg gcagcagcca tcacatagtc cagatgcagg ggattgttga catcaaaggt 1200 

gagcgggtgt ggacagcgtt tgggcccaga ccagaacggc gctcctgagc ttgtgagctg 1260 

gtcaggaggg aagttgtgca gcagctgccg gatgttgttc gagtactggg tgtgccagtg 132 0 

gtggcaggcc caggtcacgc agtcagccca ggtctgtggt cgctgcagca ccaggctgcg 1380 

ctgcacagcc tccagcacct ccaagggctg agtgcctgcc agccgcagtg ttcgctccac 1440 

aaacttgggg tctgtgaggt actggttgac attttctgct ggctgcttga agaggccttc 1500 

aaactcatcc cgagcccact gcagggtgtg ctcgatggca ttagggaagt tcttcagggt 1560 

acagatgggg atggacttct caggtgggtc ctggctggaa ctgtacgact ctgtcaggaa 1620 

ggggatcacc acctgcacat tgcctttggt gcccagtgtg cctgactcca gcagtggctt 1680 

ccggtagtag acacagcggc ggtccatgta catgcgggca tccacgttgt ccagggcatt 1740 

ggccacgcca tctaggtttt ggaaaaaatc gtcatcatag atgcgctccg tgtcaggacc 180 0 

cacacggttc tggtggcttg tcacccggat atgtggattc atttggcgca cagctgcagc 1860 

agccgtgtca gactttaact tcgtgacatc ccagggccgg aaaagaaact gtcgattcag 1920 

atttgacttc tcaatggtgt ccatgtctgt aacgatgatt tctccaccct ccccgcagcc 1980 

cagcccaatc atggcaaagt tcttgagcag ctcacagcca atggcccccg cacccaccag 2 040 

gaaatacttc tgcttgccca gcttctcttg caggtctgag ccaaacacag ccacttgccc 2100 

gtcataacgg ttctggcgct ggaggcactt gtcctctgtg aggacctctt tgtcctcagg 2160 

gagacactca agggcatcaa agtatagcca ctgcatgatg ggcatgaact tcccggagca 2 220 

ggccttcatg acttcctggg cagccaggcc cccaatgaag gcgtttatgg gtgccagatc 2280 

cccagcagcc acatatgcca gcttccggat gaggtcctcg tccaggttat tttgctgcac 2340 

tgctggcagg gctcgagcat tcacagcctg tgctaaggct accagttctg ctgcatcctc 2400 

ctcattgcgg ggccgaggtg gccggccatg ctgagcacag aactggtgca gggcctggaa 2460 

gccaatgtgc agctgggcag ggcgagaaaa cttggcgaag tccgtcacca caaagtcagg 2520 

ttctgccagt gaggccacca aggatttaaa gctaatcttc ttaggtactt tgacctgact 2580 

gacgatgcct ccacggatgt agtcggagaa gttggaggtg tcacagatgc taaaggtata 2640 

aggacccagg actttgatct ccatgggctg atttccgttg agttcaacca tgccctgtac 2 700 

ttctgaaaag gagacaaagt ccccgctctc aaacccgtgt cgggcctcat ccaggcaggt 2 760 

aaccacaccg gggttgtcct tggtaaccat agaaaccata gcactgagtg gctgctcccc 2820 

^ttggaatct gtgaggatca tttcctctcc aaagtcacag aagatfctgcc caaacaggcc 2880 

ccgcgtgtct gccaccacca gcttgatgcc acggttgtga cagaactcac ccactcgcag 2940 

ctggtcctcc aggggggtgt tggtgagcac caccacctgg aaaccactaa ggaagtcctc 3 000 

aacgaggggt ccagtgtagg cagtgacagg cacatagctg ttgagctcag cgaggcgggg 3 060 

ctgtgatacc tcggcccggt ttttaccgat gtcctcctcc cgcaggtaga actgggagga 3120 

aagatcagcc cactgggcag tgccctggtc atgtagggta acagccttga ccccaccaag 3180 

gatgatgttc ttagcgatct ccacgcccag gccccgcagg cctgatacca ggacactgga 3240 

tgtctggagc cgcttcattg cctcatggcc caacacatac agctgccggg agtaaaggcc 3300 

ctcgtctatg tctgcttcac tgccgttctt ggccattccg ttggttggca ccgagggcac 3 360 

ttcggacaac acggactggg caggggagca gttagaaccc ggctttggat caggcccgga 3420 

cacgcgacgt ttcttggaca gcggcgagct ggacatcaat gccggttccc cgggtcgcgc 3480 

cgccgccaac tcctcaagga gccgaagcca agcccggccg ccaccctcct ccttctcctc 3540 

ctccccgccg cctgggccgc ctagaatcgc cgctgccgcc ttctcctccc ccggccgttg 3600 

tggttgtggt tgtccctgcc acctccttac agccgagccg ccgacacaag atggcggacg 3 660 

ctgagcctgg ggccggaaca aaacctaggt tctagatcgc gatctagaac tagc 3714 



<210> 60 
<211> 1039 
<212> DMA 

<213> Homo sapiens 
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<220> 

<221> SITE 

<222> (937) . 

<223> n equals a,t,g, or 
<220> 

<221> SITE 

<222> (964) 

<223> n equals a,t,g, or 



<220> 
<221> 
<222> 
<223> 



SITE 
(971) 

n equals 



^,t,g, or c 



<220> 

<221> SITE 
<222> (994) 

<223> n equals eL,t,g, or c 
<220> 

<221> SITE 
<222> (997) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (1026) 

<223> n eiquals a,t,g, or c 



<400> 60 

gctcagccag ggcatggagc tctcctgccc cggttcgcgg tgcccggtgc aagagcagcg ^ 60 

tgcccgctgg gagcggaaac gcgcctgcac cgcccgggag ctgctagaga ccgagcggcg 120 

ctaccaagaa cagctggggc tggtggccac gtactttttg gggatcctga aagccaaggg 180 

gaccctgcga ccacctgagc gccaggccct gtttggctcc tgggagctca tctacggcgc 240 

cagccaggag ctgcttccct acctggaagg aggatgctgg ggccaagggc tggagggctt 300 

ctgccgccac ttggagctct ataaccaatt tgctgccaac tcagagaggt cccagaccam 360 

cctgcaggag cagctaaaga aaaataaagg tttccggaag tttgtacggc ttcaggaagg 42 0 

ccgccctgag tttgggggcc ttcagctcca ggacctgctc cctctgcctc tgcaacggct 4 80 

ccagcagtat gagaatctcg tcgtagcttt ggctgaaaac acaggtccca acagccctga 540 

ccatcaacag ctcacacgta ggttcttgct cctcggcaac gcaggctgga ggcttcctct 600 

cctgtattcc tttctgattc tgacctccaa caatgtctgg tatgacccta tcttccactg 660 

acatgtatac agtgtcccta ctgctctgcc ttttcttcaa gaagtcagac cctgaccctg 720 

gtcccttcca gaataacctc tttcacaacc atggcaccca aagtcaaagt tgtatgggga 780 

gtaaggtggg agatgttatt ccaggggctg cccgactgat aagtgagact gcccagagag 840 

tccatactat tggtcagaaa cagaagaatg accagcacct tcggcgtgtc caggctctgc 900 

tcagtggacg ccaggcaaag gggctgacct cagggcngct gggttctacg ccagggctgg 960 

ctgntagtgg ngcctcccca tgggggagcc ctcnggnccc ccgcatgttc cttcctgctt 1020 

tcaccnggat ggggcttcc » 1039 



<210> 61 
<211> 678 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> SITE 

<222> (621) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 

<222> (623) 

<223> n equals Si,t,g, or c 



<400> 61 

tttttttttt tttttttttc ccaaaaaaaa gaaaaaaaac tttactcaaa tccagtggaa 60 

aaataaatga tagaaactat acacaacata aaaatagcca catttacaaa gctgcagcct 120 

tgataaatga cgggccatgg acacagcaca gagcttatca gtcccaaatc ccctcatctg 180 

tgttaggggc tggttcattt gaggtttagt tgggttggac ttggtttcct gattcttctt 240 

ttttaataaa atttcttaat tattttttct taaatagaga cagggtctca ctcactgtgt 300 

tgcccaggct ggtcttgaac tcctgggctg gaatgatcct gccacctctg cttcccaaag - 360 

tgctgggatt acaggcatga gccactgtgc ctggccgtga tttttaagag ttggtcagat 42 0 

gatctggagt agcttggtcc aggcaaacag aaagtgacct ttgtcaaatc atgaagggtt 480 

ctgtttttgt tcagtactga agattccttt gtactcttgg ctgtgactat ccctgaggta 540 

tcctgagttc tggaatctat aagattcctc tagttttctg gctgctgata gcccaagtca 600 

gactgtggta accagcgtga nanctcctcc tggtctgtgg acataagcag tagcttctca 660 

cgagggaaag gacagact 678 



<210> 62 
<211> 1406 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (16) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (31) 

<223> n ecjuals a,t,g, or c 
<220> 

<221> SITE 
<222> (41) 

<223> n ecjuals a,t,g, or c 



<400> 62 

gaaatactgt aaaaancgcc tgaaaatgac ntaaacaagt natgaatgta aacacctggc 60 

caaacaagcc arctgtggac ctgctcarcg acctgaggcc aagtgcgaga aggtgtctga 120 

gtttgtggcg tctaagccag gcacgtgtgt gaaggtgctg accatcgagc ccccacctgc 180 

agacccccgc ctccgggagg acatggcgct gctggccgat tgtgccctgc cccccgagct 240 

ccgaggtgat ctttgggagc tgcccttccc ttgtcctgac ggcttcaaca gctgccctga 300 

catctgcttc cgagtggctg gctgcagctt cctctgccac aaggcctttt tctgtggccg 3 60 

cagtgactac ttccgagccc tgctggatga ccacttccga gagagcgagg agccagcgac 42 0 

ctcagggggc cccccagccg tcaccctgca tggcatctca cccgacgtct tcactcacgt 480 

gctctactac atgtacagcg accacactga gctgtccccc gaggcagcct atgatgtgct 540 

gagcgtcgcc gacatgtacc tgctgccagg cctgaagagg ctgtgcggcc gcagcctggc 600 

tcagatgcta gacgaggaca ctgtggtggg tgtgtggcgc gtggccaagc tcttccgcct 660 

ggcgcggctt gaggaccagt gcactgagta catggccaag gtcattgaga agctggtgga 720 

gcgggaggac ttcgtggagg cggtgaagga ggaggcagcg gctgtggcag cccggcagga 780 
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gacggactct atcccgctgg tggacgacat ccgcttccac gtggccagca cggtgcagac 840 

ctacagcgcc atagaggagg cgcagcagcg tctgcgggca ctcgaggacc tgctcgtgtc 900 

catcggtctg gactgttgag cccctggctg ggcagcccca ggggccagga gctctcttgg 960 

agacaagcat gtgtatgcgt ttgtgtgcag ctcttcttcc tgctccctgc acattgaggg 1020 

cttcatgggg ggtgcgaggg gctcagtggg gcttctcttc cctccatgag cctggagacc 1080 

ccaggggagg atccatttgg gatgagcccc ctccccccaa tgcacaagcc agcccccaag 1140 

accctggggg tggacaccac tcagggaaac ctggggtggg ggtgggcttt ggtcttagca 1200 

ctttccttct ccagatcccc cctacccacc ccagtcccaa atccagtcct ctggcccttg 1260 

cctagccctg aattgcttct ctaagctggt gttcccatgc acagggccat tcaggaaggg 132 0 

ctgggggagt gtgtgtggca ataaagcttg aaggcmccgt grraaaaaaa aaaaaaaaaa 1380 

aaaaaaaaaa aaaaaaaaaa aaaaaa 1406 



<210> 63 

<211> 771 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 

<222> (751) 

<223> n equals a,t,g, or 
<220> 

<221> SITE 
<222> (758) 

<223> n equals a,t,g, or 



<220> 
<221> 
<222> 
<223> 



SITE 
(767) 
n equals 



a/t,g, or c 



<400> 63 

gcggccgccc tttttttttt ttttttttaa aaaacttttt taatatttta aacgagcatc 60 

agaaccaggc atggtatagt cattcttcat gaatgattct cttggttttg catcccttat 120 

cagttgtcat tgtccttaca tagccttcct ccccaaacag attcttttaa atttattttc 180 

cttagttcct aaaatgagta aaacttactt tacaatacat gtgggattat gtgcagagat 240 

tggttcctag tgattttgta tagtatttat cccttagcaa atgtagttta agaacatgtt 300 

aatctgattt ccaatcacat gatcaggtgg gtggatagtg tcagtgccat atgcaatggt 360 

catgtcccag gcatcaatga tgcccacgtt gaggtctttg aaaatatcct tcatgataag 420 

atagtgaata taaccatgga agtctccaaa cctctctgtc tctatgtgca tctccctgat 480 

gttttctgtc ttaataatca ctttagtggc tgggcttctt aggaacagtc tttcaatagc 540 

cttttgaaca ccgatggccc tgcgaataaa aatgtcaatg ggaaatggtc taaagtgctg 600 

gccaaaggtg atgacgatgg ctgtgttttt gtcacctgat agccggtcaa tttcccgagg 660 

gatataatca tgatytatca gagagtagrg ctggaaagtg acgaagggat agctatgttt 720 

tttccattga attctgagtg tgtctttctg natccagnaa gcaaaanggt t 771 



<210> 64 
<211> 1177 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1172) 

<223> n equals a,t,g, or c 
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<220> 

<221> SITE 
<222> (1176) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1177) 

<223> n equals a,t,g, or c 
<400> 64 

ctctaatacg astcactata gggaaagctg gtacgcctgc aggtaccggt ccggaattcc 60 

cgggtcgacc cacgcgtccg agaactcaca ggtacttttc cagccaccca gataggagag 120 

atcattaaaa cagtgcattc tgtgctacct gacacctatt gggacattcg tcatgtcctc 180 

aaatacaatg cttcaaaaaa cgctgctgat cttgatctct ttttcagtag taacctggat 240 

gatttttata atttctcaga acttcacaaa gctttggtct gctctaaact tatccatctc 3 00 

tgtccattac tggaacaact ccgcaaagtc cttattccct aaaacatcac tgataccatt 360 

aaagccacta acagagactg aactcagaat aaaggaaatc atagagaaac tagatcagca 420 

gatcccaccc agacctttca cccatgtgaa caccaccacc agtgccacac acagcacagc 4 80 

caccatcctc aaccctcgag atacatactg caggggagac cagctggaca tcctactgga 540 

ggtgagggac cacttgggac agaggaagca atatggtggg gatttcctga gggccaggat 600 

gtcctcccca gcactgacgg caggtgcttc aggaaaggtg atggacttca acaatggcac 660 

ctacctggtc agcttcactc tgttctggga gggccaggkc tycctgkctc tgctgctyat 72 0 

ycaccccagt gaaggggcgt cggctytctg gagggcaagg aaccaaggct atgataaaat 780 

tattttcaaa ggcaaatttg ttaatggcac ctctcatgtc ttcactgaat gtggcctgac 840 

cctaaactca aatgctgaac tctgtgaata tctggatgac agagaccaag aagccttcta 900 

ttgtatgaag cctcaacaca tgccctgtga ggctctgacc tacatgacca cccggaatag 960 

agaggtatct tatcttacag acaaggaaaa cagccttttc cacaggtcca aagtgggagt 1020 

tgaaatgatg aaggatcgta aacacattga tgkcactaat tgkaacaaga gagaaaamat 1080 

atgaagagac atgccaagtt ggaatgaagc ctyctgtccc tggtggttat actttacaag 1140 

gaaaatggat aacmacattt tggaaaccag gnttann 1177 

<210> 65 
<211> 684 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (648) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (651) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (678) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (679) 

<223> n equals a,t,g, or c 
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<220> 

<221> SITE 
<222> (682) 

<223> n equals a,t,g, or c 
<400> 65 

gtcgacccac gcgtccgaga actcacaggt acttttccag ccacccagat aggagagatc 60 

attaaaacag tgcattctgt gctacctgac acctattggg acattcgtca tgtcctcaaa 120 

tacaatgctt caaaaaacgc tgctgatctt gatctctttt tcagtagtaa cctggatgat 180 

ttttataatt tctcagaact tcacaaagct ttggtctgct ctaaacttat ccatctctgt 240 

ccattactgg aacaactccg caaagtcctt attccctaaa acatcactga taccattaaa 3 00 

gccactaaca gagactgaac tcagaataaa ggaaatcata gagaaactag atcagcagat 360 

cccacccaga cctttcaccc atgtgaacac caccaccagt gccacacaca gcacagccac 420 

catcctcaac cctcgagata catactgcag gggagaccag ctggacatcc tactggaggt 480 

gagggaccac ttgggacaga ggaagcaata tggtggggat ttcctgaggg ccaggatgtc 540 

cttcccagca ctgacggcag gtgcttcagg aaaggtgatg gacttcacaa tggcacctac 600 

ctggcagctt cactctggtc tgggagggcc agggcttcct ggctctgntg nttattcacc 660 

ccaagtggaa ggggccgnng gntt . 684 



<210> 66 
<211> 771 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (751) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (758) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (767) 

<223> n equals a,t,g, or c 
<400> 66 

gcggccgccc tttttttttt ttttttttaa aaaacttttt taatatttta aacgagcatc 60 
agaaccaggc atggtatagt cattcttcat gaatgattct cttggttttg catcccttat 120 
cagttgtcat tgtccttaca tagccttcct ccccaaacag attcttttaa atttattttc 180 
cttagttcct aaaatgagta aaacttactt tacaatacat gtgggattat gtgcagagat 240 
tggttcctag tgattttgta tagtatttat cccttagcaa atgtagttta agaacatgtt 3 00 

aatctgattt ccaatcacat gatcaggtgg gtggatagtg tcagtgccat atgcaatggt 3 60 

catgtcccag gcatcaatga tgcccacgtt gaggtctttg aaaatatcct tcatgataag 420 
atagtgaata taaccatgga agtctccaaa cctctctgtc tctatgtgca tctccctgat 480 
gttttctgtc ttaataatca ctttagtggc tgggcttctt aggaacagtc tttcaatagc 540 
cttttgaaca ccgatggccc tgcgaataaa aatgtcaatg ggaaatggtc taaagtgctg 600 
gccaaaggtg atgacgatgg ctgtgttttt gtcacctgat agccggtcaa tttcccgagg 660 
gatataatca tgatytatca gagagtagrg ctggaaagtg acgaagggat agctatgttt 720 
tttccattga attctgagtg tgtctttctg natccagnaa gcaaaanggt t 771 



<210> 67 
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<211> 822 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (649) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (751) 

<223> n ec[uals a,t,g, or c 
<220> 

<221> SITE 
<222> (770) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (807) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (814) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (820) 

<223> n equals a,t,g, or c 
<400> 67 

tcgaggtcga cggtatcgat aagcttgata tcgaattccc aaggagcagc cccctcccct 60 

gcagcccccc. cagcagtcca tcagagtgaa ggaggagcag tacctcgggc acgagggtcc 120 

aggaggggca gtctccacct ctcagcctgt ggaactgccc cctcctagca gcctggccct 180 

gctgaactct gtggtatatg ggcctgagcg gacctcagca gccatgctgt cccagcaggt -240 

ggcctcagta aagtggccca actctgtgat ggctccaggg cggggcccgg agcgtggagg 3 00 

aggtgggggt gtcagtgaca gcagctggca gcagcagcca rgccagcctc caccccattc 360 

aacatggaac tgccacagtc tgtccctcta cagtgcmacc aaggggagcc cgcatcctgg 420 

agtgggagtc ccgacttact ataaccaccc tgaggcactg aagmgggaga aagcgggggg 480 

cccacagctg gaccgctatg tgcgaccaat gatgccacag aaggtgcagc tggaggtagg 540 

gcggccccag gcacccctga attctttcca cgcagccaag aaacccccaa accagtcact 600 

gcccctgcaa cccttccagc tggcattcgg scaccargtg aaccggcang tcttccggca 660 

gggcccaccg cccccaaacc cggtggctgc cttccctcca cagaagcagc agcagcagca 720 

gcaaccacag cagcagcagc agcagcagca nggaagccct aacccagatn gccgctcttt 780 

tgagaacttc tatttccatg ccgcagnaac cctnggaagn aa 822 



<210> 68 

<211> 128 
<212> PRT 

<213> Homo sapiens 

<400> 68 

Met Val Val Ala Val Leu Leu Gly Phe Val Ala Met Val Leu Ser Val 
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15 10 15 

Val Gly Met Lys Cys Thr Arg Val Gly Asp Ser Asn Pro lie Ala Lys 

20 25 30 

Gly Arg Val Ala lie Ala Gly Gly Ala Leu Phe He Leu Ala Gly Leu 

35 40 45 

Cys Thr Leu Thr Ala Val Ser Trp Tyr Ala Thr Leu Val Thr Gin Glu 
50 55 60 



Phe Phe Asn Pro Ser Thr Pro Val 
65 70 

Ala Leu Phe Val Gly Trp Ala Ser 

85 

Ser Phe Leu Cys Cys Thr Cys Pro 

100 

Pro Gin Pro Tyr Arg Pro Gly Pro 
115 120 



Asn Ala Arg Tyr Glu Phe Gly Pro 

75 80 

Ala Gly Leu TQa Val Leu Gly Gly 
90 95 

Glu Pro Glu Arg Pro Asn Ser Ser 
105 110 

Ser Ala Ala Ala Arg Glu Tyr Val 

125 



<210> 69 

<211> 320 

<212> PRT 

<213> Homo sapiens 

<220> ) ^ 

<221> SITK 
<222> (168) 

<223> Xaa equals any of the naturally occurring L~amino acids 
<400> 69 

Met Asn Leu Ser Thr Ala Leu Leu Phe Leu Asn Leu Leu Phe Leu Leu 

15 10 15 

Asp Gly Trp He Thr Ser Phe Asn Val Asp Gly Leu Cys He Ala Val 

20 25 30 

Ala Val Leu Leu His Phe Phe Leu Leu Ala Thr Phe Thr Trp Met Gly 

35 40 45 

Leu Glu Ala He His Met Tyr He Ala Leu Val Lys Val Phe Asn Thr 
50 55 60 

Tyr He Arg Arg Tyr He Leu Lys Phe Cys He He Gly Trp Gly Leu 
65 70 75 80 

Pro Ala, Leu Val Val Ser Val Val Leu Ala Ser Arg Asn Asn Asn Glu 

85 90 95 

Val Tyr Gly Lys Glu Ser Tyr Gly Lys Glu Lys Gly Asp Glu Phe Cys 

100 105 110 
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Trp lie Gin Asp 
115 

Gly Val Met Phe 
130 

Gin lie Cys Gly 
145 

Glu Val Leu Arg 



Gly Met Thr Trp 

180 

Pro Phe Met Tyr 
195 

lie Phe lie Phe 
210 

Arg Arg His Leu 
225 

Trp Ser Lys Thr 



Gly Lys Ser Leu 

260 

Thr Ser Lys Ser 
275 

His Thr Asp Asn 
290 

Leu Arg Gin Cys 
305 



Pro Val lie Phe 

120 

Phe Leu Asn lie 
135 

Arg Asn Gly Lys 
150 

Asn Leu Arg Xaa 
165 

Gly Phe Ala Phe 



Leu Phe Ser lie 

200 

His Cys Ala Met 

215 

Cys Cys Gly Arg 
230 

Ala Thr Asn lie 
245 

Ser Ser Ser Ser 



Lys Ser Ser Ser 

280 

Val Ser Tyr Glu 
295 

Phe His Gly Gin 
310 



49 



Tyr Val Thr Cys 



Ala Met Phe ^ lie 

140 

Arg Ser Asn Arg 
155 

Val Val Ser Leu 
170 

Phe Ala Trp Gly 
185 

Phe Asn Ser Leu 



Lys Glu Asn Val 

220 

Phe Arg Leu Ala 
235 

lie Lys Lys Ser 
250 

lie Gly Ser Asn 
265 

Thr Thr Tyr Phe 



His Ser Phe Asn 

300 

Val Leu Val Lys 
315 



Ala Gly Tyr Phe 
125 

Val Val Met Val 



Thr Leu Arg Glu 

160 

Thr Phe Leu Leu 
175 

Pro Leu Asn lie 
190 

Gin Gly Leu Phe 
205 

Gin Lys Gin Trp 



Asp Asn Ser Asp 

240 

Ser Asp Asn Leu 
255 

Ser Thr Tyr Leu 
270 

Lys Arg Asn Ser 
285 

Lys Ser Gly Ser 



Thr Gly Pro Cys 

320 



<210> 70 
<211> 473 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (321) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (386) 

<223> Xaa equals any of the naturally occurring L-amino acids 
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<220> 

<221> SITE 

<222> (391) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 70 

Met Ala Ser Ala Val Arg Gly Ser Arg Pro Trp Pro Arg Leu Gly Leu 
15 10 15 

Gin Leu Gin Phe Ala Ala Leu Leu Leu Gly Thr Leu Ser Pro Gin Val 

20 25 30 

His Thr Leu Arg Pro Glu Asn Leu Leu Leu Val Ser Thr Leu Asp Gly 
35 40 45 

Ser Leu His Ala Leu Ser Lys Gin Thr Gly Asp Leu Lys Trp Thr Leu 
50 55 60 



Arg Asp Asp Pro 
65 

Phe Leu Ser Asp 



Lys Gin Gin Gly 

100 

His Ala Ser Pro 
115 

Lys Gin Asp Ala 
130 

Met Thr Leu Thr 

145 

Arg Thr Gin Tyr 



Arg Trp Asn Thr 

180 

Ser Pro Gly Lys 
195 



Val lie Glu Gly 
70 

Pro Ala Asp Gly 
85 

Leu Met Lys Leu 



Cys Arg Ser Ser 

120 

Trp Phe Val Val 
135 

Thr Glu Gly Pro 
150 

Thr Val Thr Met 
165 

Thr Tyr Arg Arg 



Tyr Met Ser His 

200 



Pro Met Tyr Val 
75 

Ser Leu Tyr lie 
90 

Pro Phe Thr lie 
105 

Asp Gly Val Phe 



Asp Pro Glu Ser 

140 

Ser Thr Pro Arg 
155 

His Asp Pro Arg 

170 

Tyr Ser Ala Pro 
185 

Leu Ala Ser Cys 



Thr Glu Met Ala 

80 

Leu Gly Thr Gin 

95 

Pro Glu Leu Val 
110 

Tyr Thr Gly Arg 
125 

Gly Glu Thr Gin 



Leu Tyr lie Gly 

160 

Ala Pro Ala Leu 
175 

Pro Met Asp Gly 
190 

Gly Met Gly Leu 
205 



Leu Leu Thr Val 
210 

Leu Gly Val Pro 
225 

Arg Gin Leu Pro 



Ala Leu Arg Trp 

260 



Asp Pro Gly Ser 
215 

Val Met Gly Val 
230 

His Leu Thr Leu 
245 

Gly His lie Arg 



Gly Thr Val Leu 

220 

Tyr Thr Trp His 

235 

Ala Arg Asp Thr 
250 

Leu Pro Ala Ser 
265 



Trp Thr Gin Asp 



Gin Asp Gly Leu 

240 

Leu His Phe Leu 
255 

Gly Pro Arg Asp 
270 



wo 02/24721 



1 



PCT/USOl/00544 



Thr Ala Thr Leu 
275 

Tyr Val Gly Lys 
290 

His Thr Gly Val 
305 

Xaa Gly Pro Thr 



Glu Gly Ser Pro 

340 

Leu Pro Ser Gin 
355 

Leu His Thr Thr 
370 

Ala Xaa Thr Arg 
385 

Glu Leu Leu Ser 



Pro Glu Glu Lys 

420 

Leu Leu Ala Ala 

435 

Phe Val Met Arg 
450 

Thr Pro Leu Ala 
465 



Phe Ser Thr Leu 

280 

Asp Glu Thr Gly 
295 

Ala Leu Val Pro 
310 

Thr Asp Glu Val 
325 

Ser Thr Ala Val 



Trp Leu Leu lie 

360 

Met Leu Arg Val 
375 

Pro Pro Xaa Asn 
390 

Leu Ser Arg Glu 
405 

Thr Pro Asp Ser 



Ser Leu Thr Ala 

440 

Gin Gin Gin Pro 
455 

Pro Ala Ala Trp 
470 



51 



Asp Thr Gin Leu 



Phe Tyr Val Ser 

300 

Arg Gly Leu Thr 
315 

Thr Leu Gin Val 
330 

Arg Tyr Pro Ser 
345 

Gly His His Glu 



His Pro Thr Leu 

380 

Thr Gin Ala Pro 
395 

Lys Leu Trp Asp 
410 

Tyr Leu Gly Leu 
425 

Val Leu Leu Gly 



Gin Val Val Glu 

460 

Gly 



Leu Met Thr Leu 
285 

Lys Ala Leu Val 



Leu Ala Pro Ala 

320 

Ser Gly Glu Arg 

335 

Gly Ser Val Ala 
350 

Leu Pro Pro Val 
365 

Gly Ser Gly Thr 



Ala Phe Phe Leu 

400 

Ser Glu Leu His 
415 

Gly Pro Gin Asp 
430 

Gly Trp lie Leu 
445 

Lys Gin Gin Glu 



<210> 71 
<211> 497 
<212> PRT 

<213> Homo sapiens 
<400> 71 

Met Phe Leu Asp Arg Pro Gin Gin Trp Leu Gin Leu Val Leu Leu Pro 
15 10 15 

Pro Ala Leu Phe lie Pro Ser Thr Glu Asn Glu Glu Gin Arg Leu Ala 

20 25 30 

Ser Ala Arg Ala Val Pro Arg Asn Val Gin Pro Tyr Val Val Tyr Glu 
35 .40 45 

Glu Val Thr Asn Val Trp He Asn Val His Asp lie Phe Tyr Pro Phe 
50 55 60 
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52 



Pro Gin Ser Glu Gly Glu Asp Glu Leu Cys Phe Leu Arg Ala Asix Glu 

65 70 75 80 

Cys Lys Thr Gly Phe Cys His Leu Tyr Lys Val Thr Ala Val Leu Lys 

85 90 95 



Ser Gin Gly Tyr 

100 

Phe Lys Cys Pro 

115 

Glu Val Leu Ala 
130 



Asp Trp Ser Glu 



lie Lys Glu Glu 

120 

Arg His Gly Ser 
135 



Pro Phe Ser Pro 
105 

lie Ala Leu Thr 



Lys lie Trp Val 

140 



Gly Glu Asp Glu 
110 

Ser Gly Glu Trp 

125 

Asn Glu Glu Thr 



Lys Leu Val Tyr 
145 

Leu Tyr Val Val 



Thr Pro Gly Phe 

180 



Phe Gin Gly Thr 
150 

Ser Tyr Glu Ala 
165 

Ser His Ser Cye 



Lys Asp Thr Pro 
155 

Ala Gly Glu He 
170 

Ser Met Ser Gin 

185 



Leu Glu His His 

160 

Val Arg Leu Thr 
175 

Asn Phe Asp Met 

190 



Phe Val Ser His Tyr Ser Ser Val Ser Thr Pro Pro Cys Val His Val 
195 200 205 



Tyr Lys Leu Ser Gly Pro Asp Asp Asp Pro Leu His Lys Gin Pro Arg 
210 215 220 



Phe Trp Ala Ser Met Met Glu Ala 
225 230 

Pro Pro Glu He Phe His Phe His 

245 

Gly Met He Tyr Lys Pro His Ala 

260 

Thr Val Leu Phe Val Tyr Gly Gly 
275 280 

Ser Phe Lys Gly He Lys Tyr Leu 
290 295 



Ala Ser Cys Pro Pro Asp Tyr Val 
235 240 

Thr Arg Ser Asp Val Arg Leu Tyr 
250 255 

Leu Gin Pro Gly Lys Lys His Pro 
265 270 

Pro Gin Val Gin Leu Val Asn Asn 

285 

Arg Leu Asn Thr Leu Ala Ser Leu 

300 



Gly Tyr Ala Val 
305 

Leu Arg Phe Glu 



Glu Asp Gin Val 

340 



Val Val He Asp 

310 

Gly Ala Leu Lys 
325 

Glu Gly Leu Gin 



Gly Arg Gly Ser 
315 

Asn Gin Met Gly 

330 

Phe Val Ala Glu 
345 



Cys Gin Arg Gly 

320 

Gin Val Glu He 
335 

Lys Tyr Gly Phe 
350 



He Asp Leu Ser Arg Val Ala He His Gly Trp Ser Tyr Gly Gly Phe 
355 360 365 



Leu Ser Leu Met Gly Leu He His Lys Pro Gin Val Phe Lys Val Ala 
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370 375 380 

lie Ala Gly Ala Pro Val Thr Val Trp Met Ala Tyr Asp Thr Gly Tyr 
385 390 395 400 

Thr Glu Arg Tyr Met Asp Val Pro Glu Asn Asn Gin His Gly Tyr Glu 

405 410 415 

Ala Gly Ser Val Ala Leu His Val Glu Lys Leu Pro Asn Glu Pro Asn 

420 425 430 

Arg Leu Leu lie Leu His Gly Phe Leu Asp Glu Asn Val His Phe Phe 
435 440 445 

His Thr Asn Phe Leu Val Ser Gin Leu lie Arg Ala Gly Lys Pro Tyr 
450 455 460 • 

Gin Leu Gin lie Tyr Pro Asn Glu Arg His Ser lie Arg Cys Pro Glu 

465 470 475 480 

Ser Gly Glu His Tyr Glu Val Thr Leu Leu His Phe Leu Gin Glu Tyr 

485 490 495 

Leu 



<210> 72 
<211> 255 
<212> PRT 

<213> Homo sapiens 
<400> 72 

Met Lys Val Leu Ala Thr Ser Phe Val Leu Gly Ser Leu Gly Leu Ala 

15 10 15 

Phe Tyr Leu Pro Leu Val Val Thr Thr Pro Lys Thr Leu Ala He Pro 

20 25 30 

Glu Lys Leu Gin Glu Ala Val Gly Lys Val He He Asn Ala Thr Thr 
35 40 45 

Cys Thr Val Thr Cys Gly Leu Gly Tyr Lys Glu Glu Thr Val Cys Glu 
50 55 60 

U 

Val Gly Pro Asp Gly Val Arg Arg Lys Cys Gin Thr Arg Arg Leu Glu 
65 70 75 80 

Cys Leu Thr Asn Trp He Cys Gly Met Leu His Phe Thr He Leu He 

85 90 95 

Gly Lys Glu Phe Glu Leu Ser Cys Leu Ser Ser Asp He Leu Glu Phe 

100 105 110 

Gly Gin Glu Ala Phe Arg Phe Thr Trp Arg Leu Ala Arg Gly Val He 
115 120 125 

Ser Thr Asp Asp Glu Val Phe Lys Pro Phe Gin Ala Asn Ser His Phe 
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130 135 140 

Val Lys Phe Lys Tyr Ala Gin Glu Tyr Asp Ser Gly Thr Tyr Arg Cys 
145 150 155 160 

Asp Val Gin Leu Val Lys Asn Leu Arg Leu Val Lys Arg Leu Tyr Phe 

165 170 175 

Gly Leu Arg Val Leu Pro Pro Asn Leu Val Asn Leu Asn Phe His Gin 

180 185 190 

Ser Leu Thr Glu Asp Gin Lys Leu lie Asp Glu Gly Leu Glu Val Asn 
195 200 205 

Leu Asp Ser Tyr Ser Lys Pro His His Pro Lys Trp Lys Lys Lys Val 
210 215 220 

Ala Ser Ala Leu Gly lie Gly He Ala He Gly Val Val Gly Gly Val 
225 230 235 240 

Leu Val Arg He Val Leu Cys Ala Leu Arg Gly Gly Leu Gin Gin 

245 250 255 



<210> 73 
<211> 87 
<212> PRT 

<213> Homo sapiens 
<400> 73 

Met Thr Gly Gin He Pro Arg Leu Ser Lys Val Asn Leu Phe Thr Leu 
15 10 15 

Leu Ser Leu Trp Met Glu Leu Phe Pro Ala Glu Ala Gin Arg Gin Lys 

20 25 30 

Ser Gin Lys Asn Glu Glu Gly Lys His Gly Pro Leu Gly Asp Asn Glu 
35 40 45 

Glu Arg Thr Arg Val Ser Thr Asp Lys Arg Gin Lys Thr Met Phe Cys 
50 55 60 

Leu Phe Glu Asn Asp Cys Lys Cys Lys Ala Leu Arg Val Met He Arg 
65 70 75 80 

Ser Met Ser Arg Ser Val Pro 

85 



<210> 74 
<211> 100 
<212> PRT 

<213> Homo sapiens 

t 

<400> 74 

Met Val Arg Thr Arg Ala Leu Phe Tyr lie Phe Phe Gin Leu Ser Leu 
15 10 15 



wo 02/24721 PCTAJSOl/00544 



55 

Thr Ser Gly Leu lie Glu Asp Ser Cys lie Leu lie lie lie Tyr Leu 

20 25 30 

Phe Phe Phe Arg Trp Cys. Leu Ala Leu Ser Pro Met Leu Glu Cys Ser 
35 40 45 

Gly Val Thr Leu Ala His Cys Asn His His Leu Leu Gly Arg Leu Arg 
50 55 60 

Gin Glu Asn Arg Leu Asn Leu Gly Gly Gly Asp Cys Ser Glu Leu Arg 
65 70 75 80 

Leu His His Cys Thr Leu Ala Cys Val Thr Ser Lys Thr Leu Ser His 

85 90 95 

Thr His Thr Lys 

100 



<210> 75 
<211> 94 
<212> PRT 

<213> Homo sapiens 
<400> 75 

Met Pro His Ser Ser Leu Tyr Pro Pro Pro Phe Phe Lys Met Lys Leu 
1 5 10 15 

He He Arg Val Trp Phe He He Ser Leu Phe Phe Val Gin Gly Arg 

20 25 30 

Thr Asn Pro Cys He Leu Leu Pro Tyr Thr His Pro Gin Val Ala Leu 
35 40 45 

His Leu Leu Phe Cys Ala Leu Leu Phe Ser Asp Ala Leu Gly Lys Ala 
50 55 60 

Thr Ser Val Met Thr Tyr Thr Gly Phe Phe Thr His Ser Thr His Cys 
65 70 75 80 

Arg Phe His He Ser Cys Phe Ser Leu Ser Phe Leu He Leu 

85 90 



<210> 76 
<211> 447 
<212> PRT 

<213> Homo sapiens 
<400> 76 

Met Thr Ser Val Ser Gin Ala Ser Leu Asp Val Ser .Met He He He 
1^5 10 15 

He Ser Leu Gly Ala He Cys Ala Val Leu Leu Val He Met Val Leu 

20 25 30 

Phe Ala Thr Arg Cys Asn Arg Glu Lys Lys Asp Thr Arg Ser Tyr Asn 
35 40 45 
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Cys Arg Val Ala Glu Ser Thr Tyr Gin His His Pro Lys Arg Pro Ser 
50 55 60 

Arg Gin He His Lys Gly Asp He Thr Leu Val Pro Thr He Asn Gly 
65 70 75 80 

Thr Leu Pro He Arg Ser His His Arg Ser Ser Pro Ser Ser Ser Pro 

85 90 95 

Thr Leu Glu Arg Gly Gin Met Gly Ser Arg Gin Ser His Asn Ser His 

100 105 110 

Gin Ser Leu Asn Ser Leu Val Thr He Ser Ser Asn His Val Pro Glu 
115 120 125 

Asn Phe Ser Leu Glu Leu Thr His Ala Thr Pro Ala Val Glu Val Ser 
130 135 140 

Gin Leu Leu Ser Met Leu His Gin Gly Gin Tyr Gin Pro Arg Pro Ser 
145 150 155 160 

Phe Arg Gly Asn Lys Tyr Ser Arg Ser Tyr Arg Tyr Ala Leu Gin Asp 

165 170 175 

Met Asp Lys Phe Ser Leu Lys Asp Ser Gly Arg Gly Asp Ser Glu Ala 

180 185 190 

Gly Asp Ser Asp Tyr Asp Leu Gly Arg Asp Ser Pro He Asp Arg Leu 
195 200 205 

Leu Gly Glu Gly Phe Ser Asp Leu Phe Leu Thr Asp Gly Arg He Pro 
210 215 220 

Ala Ala Met Arg Leu Cys Thr Glu Glu Cys Arg Val Leu Gly His Ser 
225 230 235 240 

Asp Gin Cys Trp Met Pro Pro Leu Pro Ser Pro Ser Ser Asp Tyr Arg 

245 250 255 

Ser Asn Met Phe He Pro Gly Glu Glu Phe Pro Thr Gin Pro Gin Gin 

260 265 270 

Gin His Pro His Gin Ser Leu Glu Asp Asp Ala Gin Pro Ala Asp Ser 
275 280 285 

Gly Glu Lys Lys Lys Ser Phe Ser Thr Phe Gly Lys Asp Ser Pro Asn 
290 295 300 

Asp Glu Asp Thr Gly Asp Thr Ser Thr Ser Ser Leu Leu Ser Glu Met 

305 310 315 320 

Ser Ser Val Phe Gin Arg Leu Leu Pro Pro Ser Leu Asp Thr Tyr Ser 

325 330 335 



Glu Cys Ser Glu Val Asp Arg Ser Asn Ser Leu Glu Arg Arg Lys Gly 

340 345 350 
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Pro Leu Pro Ala 
355 

Ala Ala Ser Thr 
370 

Leu Gly Thr His 
385 

Met Glu Glu lie 



Leu Asn His Leu 

420 

Leu Val Ala Glu 
435 



Lys Thr Val Gly 

360 

His Phe Gin Asn 
375 

Ser Ser Val Gin 
390 

Pro Glu Asn Tyr 
405 

Asn Asp Gly Lys 



lie Asn Lys Leu 

440 



57 

Tyr Pro Gin Gly 



Pro Thr Thr Asn 

380 

Pro Ser Ser Lys 

395 

Glu Glu Asp Asp 
410 

His Glu Leu Met 
425 

Leu Gin Asp Val 



Val Ala Ala Trp 
365 

Cys Gly Pro Pro 



Trp Leu Pro Ala 

400 

Phe Asp Asn Val 
415 

Asp Ala Ser Glu 
430 

Arg Gin Ser 
445 



<210> 77 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<400> 77 

Met lie Val Asn lie Ser His Glu lie Trp Trp Phe Tyr Lys Gly Lys 
15 10 15 

Val Pro Leu His Met Leu Thr Cys Leu Leu Pro Cys' Lys Thr Cys Leu 

20 25 30 

Ala. Pro Pro Ser Pro Ser Ser Val Thr Val Arg Pro Pro Gin Pro Cys 

35 40 45 

Glu Thr Val Ser Pro Leu Lys Leu Phe Phe Phe lie Asn Tyr Pro Val 
50 55 60 

Leu Hie Met Ser Leu Leu Thr Val Arg Lys Trp Thr Asn Thr Leu Gly 
65 70 75 80 

His Glu Gly Gly Ala Leu lie Asn Gly lie Ser Ala Leu 

85 90 



<210> 78 
<211> 461 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (424) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (459) 

<223> Xaa equals any of the naturally occurring L-amino acids 



.3 
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<400> 78 

Met Ala Val Tyr 
1 

Ser Ser Gly Val 

20 

Glu Ala Arg Leu 
35 

Arg Met Val Ser 
50 

Thr Lys Lys His 
65 

Thr Ala Gin Arg 



Asp Val Arg Leu 

100 

Ala Ser Gly Leu 
115 

Met Trp Gly Pro 
130 

Ala Gin Ala Gly 
145 

Met Glu Leu Glu 



Phe Pro Lys Gin 

180 

lie Cys Pro Glu 
195 

Arg Leu Pro Asp 
210 

Gly Thr Leu Leu 
225 

His Leu Asp Gin 



Pro lie Asn lie 

260 

Ala Thr Leu Ser 
275 

Glu Arg Leu Lys 
290 



Val Gly Met Leu 
5 

Leu Gly Ala Arg 



Gin Gly Val Arg 

40 

Thr Pro lie Gly 

55 

Leu Asn Ser Lys 

70 

Val Pro Glu Arg 
85 

Thr Phe Ala Gin 



Leu Ser He Gly 

120 

Asii Ser Tyr Ala 
135 

He He Leu Val 
150 

Tyr Val Leu Lys 
165 

Phe Lys Thr Gin 



Val Glu Asn Ala 

200 

Leu Thr Thr Val 
215 

Leu Asp Glu Val 
230 

Leu Gin Tyr Asn 
245 

Gin Phe Thr Ser 



His Tyr Asn He 

280 

Leu His Glu Lys 
295 



58 



Arg Leu Gly Arg 

10 

Ala Ala Leu Ser 
25 

Phe Leu Ser Ser 



Gly Leu Ser Tyr 

60 

Thr Val Gly Gin 

75 

Glu Ala Leu Val 
90 

Leu Lys Glu Glu 
105 

Leu Cys Lys Gly 



Trp Val Leu Met 

140 

Ser Val Asn Pro. 
155 

Lys Val Gly Cys 
170 

Gin Tyr Tyr Asn 
185 

Gin Pro Gly Ala 



He Ser Val Asp 

220 

Val Ala Ala Gly 
235 

Gin Gin Phe Leu 
250 

Gly Thr Thr Gly 
265 

Val Asn Asn Ser 



Thr Pro Glu Gin 

300 



Leu Cys Ala Gly 

15 

Arg Ser Trp Gin 
30 

Arg Glu Val Asp 
45 

Val Gin Gly Cys 



Cys Leu Glu Thr 



Val Leu His Glu 

95 

Val Asp Lys Ala 
110 

Asp Arg Leu Gly 
125 

Gin Leu Ala Thr 



Ala Tyr Gin Ala 

160 

Lys Ala Leu Val 
175 

Val Leu Lys Gin 
190 

Leu Lys Ser Gin 
205 

Ala Pro Leu Pro 



Ser Thr Arg Gin 

240 

Ser Cys His Asp 
255 

Ser Pro Lys Gly 
270 

Asn He Leu Gly 
285 

Leu Arg Met He 
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Leu Pro Asn Pro Leu Tyr His Cys Leu Gly Ser Val Ala Gly Thr Met 
305 ^ 310 315 320 

Met Cys Leu Met Tyr Gly Ala Thr Leu lie Leu Ala Ser Pro lie Phe 

325 330 335 

Asn Gly Lys Lys Ala Leu Glu Ala He Ser Arg Glu Arg Gly Thr Phe 

340 345 350 

Leu Tyr Gly Thr Pro Thr Met Phe Val Asp He Leu Asn Gin Pro Asp 

355 360 365 

Phe Ser Ser Tyr Asp He Ser Thr Met Cys Gly Gly Val He Ala Gly 
370 375 380 

Ser Pro Ala Pro Pro Glu Leu He Arg Ala He He Asn Lys He Asn 
385 390 395 400 

Met Lys Asp Leu Val Val Ala Tyr Gly Thr Thr Glu Asn Ser Pro Val 

405 410 415 

Thr Phe Ala His Phe Pro Glu Xaa Thr Pro Lys Pro Leu Asp Lys Glu 

420 425 430 

Lys Arg Ala Glu Tyr Ala Ser His Gly Gly Glu Pro Leu Thr Lys Thr 
435 440 445 

Ser Lys Ser His Leu Pro Ser Pro Ser Trp Xaa Gly Ser 
450 455 460 



<210> 79 

<211> 113 

<212> PRT 

<213> Homo sapiens 

<400> 79 

Met Ser Pro Ser Pro 

1 5 

Val His Pro Ala Pro 

20 

Asn Thr Trp Glu Ala 

35 

Asp Pro Arg Pro Lys 
50 

Leu He Ser Ala Gly 
65 

Pro Leu His Thr Gin 

85 

Thr Ser Val His Ser 

100 



Arg Trp Gly Phe Leu Cys 

10 

Ser Thr Ala Pro Val Gin 

25 

Met Gin Ala Ser Ser Gin 
40 

Pro Phe Leu Leu Pro Pro 
55 

Thr Glu Val Ser Ser Leu 

70 75 

Pro Glu Gly Ala He Lys 

90 

Lys Val Leu Ser Lys Gly 

105 



Val Leu Phe Thr Ala 

15 

Asp Lys Cys Pro Val 

30 

Gin Leu Leu Gin Thr 
45 

Leu Pro Pro Leu Leu 
60 

Val Phe Gin Lys Ser 

80 

Thr Ala Gly Gin Pro 

95 

Ser Leu Leu Leu Gly 
110 
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Glu 



<210> 80 

<211> 100 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (62) 

<223> Xaa equals any of the naturally occurring Ii-amino acids 
<220> 

<221> SITE 
<222> (85) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (88) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (95) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (99) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 80 

Met Leu Leu Gin Arg Thr Arg Phe Leu Leu Leu Phe Phe Ser Phe Val 
15 10 15 

Ser Ser Phe Phe Leu Ser Leu Pro Ser Phe Ser Leu Phe Phe Leu Phe 

20 25 30 

Leu Ser Leu Ser Leu Phe Cys lie His Val Ala Ala Lys Asp Met He 

35 40 45 

Ser Ser Phe Phe Ser Leu Pro Phe Ser Phe Leu Ser Phe Xaa Leu Ser 
50 55 60 

Phe Leu Leu Pro Ser Phe Ser Phe Phe Tyr Phe Phe Phe phe Trp Leu 
65 70 75 80 

Ser Phe Phe Phe Xaa Ser Lys Xaa Leu Ala Leu Val Pro Lys Xaa Gly 

85 90 95 

Met Gin Xaa Val 

100 
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<210> 81 

<211> 168 

<212> PRT 

<213> Homo sapiens 

<400> 81 

Met Val Val Met Ala Ser Leu Gin Val Glu Pro Ala Val Gly Lys Glu 
15 10 15 

Gin Leu Arg Glu Arg Gin Gly Pro Glu Leu Leu Gly Trp Val Ala Gly 

20 25 30 

Leu Ala Phe Val Cys Leu Phe Ala Cys Val Gly Val Gly Val Ala Pro 

35 40 45 

Cys His Ser Phe Asp Ser Glu Ala Ala Ser Phe Leu Leu Leu Tyr Ser 
50 55 60 

Trp Cys Thr Pro Arg Leu Leu Ser Trp Leu Arg Asp Thr Pro Ser Pro 
65 70 75 80 

Leu Ala Ser Gly Thr Phe Pro Pro His Ser Pro Leu Gly Glu Arg Pro 

85 90 95 

Leu Leu Ser Gly Pro Pro Ser Ser Ser Gin Gin Leu Leu Val Val Gly 

100 105 110 

Pro Cys Ala Leu Arg Phe Val Gly Ala Arg His Val Lys Thr Ala Gly 
115 120 125 

Phe Arg Asp Gly Phe Ser Leu Pro Ser Ser Ser Val Phe Ser Glu Phe 
130 135 140 

Trp Lys Met Thr Leu Leu Glu Ala Pro Leu Leu Cys His Leu Ser Ser 
145 150 155 160 

Lys Ser Gly Ala Ser Ala Cys Trp 

165 



<210> 82 
<211> 141 
<212> PRT 

<213> Homo sapiens 
<400> 82 

Met Gly Pro Arg Gly Cys Ala Leu Ala His Ser Leu Leu Pro Leu Leu 
15 10 15 

Cys Gin His Val Trp Thr Ser Pro Arg Tyr Cys Arg Gin Cys Thr Arg 

20 25 30 

Glu Pro Arg His Cys Cys Pro Ala Pro Ala Ser Ala Gly Val Gin Tyr 

35 40 45 

Met Cys Ala Tyr Gly Cys His His Pro Thr Phe Ala Gly Val Tyr Thr 
50 55 60 
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Pro Ser His Thr 
65 

His Gin Cys Cys 



Leu Leu Pro Ala 

100 

Gin Met Lys Cys 
115 

Glu Trp Glu His 
130 



Thr Val Ala Thr 
70 

Trp Ser Glu His 
85 

Tyr Met His Met 



Phe Cys Arg His 

120 

Leu Ser Pro Ser 
135 



Ser lie Cys Thr 

75 

Thr His Val Val 
90 

Ser Met Asp Pro 

105 

Pro lie Arg Ala 



Asn Thr Ala Gly 

140 



Gin Thr Pro Pro 

80 

Ser Thr Thr Pro 

95 

Ala Ala Thr Thr 
110 

Phe Leu Pro Val 

125 

Ala 



<210> 83 
<211> 94 
<212> PRT 

<213> Homo sapiens 



<400> 83 

Met Gly Val Leu Trp Tyr Thr Phe Trp Tyr Thr Phe Thr Leu Leu Glu 
15 10 15 

Cys Ser Arg Ser Ser Asn Asp Ser Arg Thr Leu Val Leu lie Cys Leu 

20 25 30 



Ser Leu Leu Gly Phe Asp Phe Val Arg Val Leu Asn lie Lys Leu Ala 

35 40 45 

Val Gly Glu Ser Thr Leu His Met Leu Ser Leu Pro Phe Ser Leu Arg 

50 55 60 



Leu Ser Pro Ala Leu Pro Phe Ser Pro Phe Leu Leu Leu Met Asn Lys 
65 70 75 80 

Pro Leu Ser Asp Val Gin Tyr Phe Asn Leu His Phe Ala Gly 

85 90 



<210> 84 
<211> 125 
<212> PRT 

<213> Homo sapiens 



<400> 84 
Met Val Pro lie 
1 

Cys Met Ser Ser 

20 

Phe Leu Pro Ser 
35 

Pro Leu Ser Pro 
50 



Phe Leu Leu Lys 
5 

Asn Leu Ser Phe 

Phe Ser Ser His 

40 

Phe Tyr lie Phe 

55 



Cys Leu Leu Leu 
10 

His Ser Ser His 
25 

Leu Pro Arg Pro 



Ser He Ser Pro 

60 



His Val Pro Leu 

15 

His Leu His He 
30 

Leu Tyr He Pro 
45 

His He Phe Pro 
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Leu Cys Pro His Leu Cys lie Pro Pro Asn Phe Pro Ser lie Tyr Leu 
65 70 75 80 

Phe Tyr Ser Pro Phe Pro Pro Cys lie Leu Cys Val Pro Pro lie Leu 

85 90 95 

Leu Tyr lie lie Leu Pro Lys lie Phe Thr Ser Pro lie Leu lie Ser 

100 105 110 

Pro Ser Pro Leu Ser Pro Asn lie Phe lie Ser Val Pro 

115 120 125 



<210> 85 
<211> 211 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (21) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (104)* 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 85 

Met Ser Gly Met Thr Leu Ser Ser Thr Asp Met Tyr Thr Val Ser Leu 
15 10 15 



Leu Leu Cys Leu Xaa Phe Lys Lys 

20 

Gin Asn Asn Leu Phe His Asn His 

35 40 

Gly Ser Lys Val Gly Asp Val lie 
50 55 

Glu Thr Ala Gin Arg Val His Thr 
65 70 

Gin His Leu Arg Arg Val Gin Ala 

85 



Ser Asp Pro Asp Pro Gly Pro Phe 
25 30 

Gly Thr Gin Ser Gin Ser Cys Met 

45 

Pro Gly Ala Ala Arg Leu lie Ser 

60 

lie Gly Gin Lys Gin Lys Asn Asp 
75 80 

Leu Leu Ser Gly Arg Gin Ala Lys 
90 95 



Gly Leu Thr Ser 

100 

Val Pro Pro His 
115 

Asp Val Leu Leu 

130 

Ser Gly Thr Phe 



Gly Arg Trp Xaa 

Gly Glu Pro Arg 

120 

Met Ala Lys Pro 

135 

Ala Cys Lys Ala 



Leu Arg Gin Gly 
105 

Pro Arg Met Phe 

Arg Pro Pro Leu 

140 

Leu Tyr Pro Met 



Trp Leu Leu Val 
110 

Phe Leu Phe Thr 
125 

His Leu Leu Arg 
Ala Gin Cys His 
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Leu Ser Arg Val 



Ser Leu Ser Phe 

180 

Glu Glu Leu Ser 
195 

Gin Lys Asn 
210 



150 

Phe Gly His Ser 

165 

Pro Arg Glu Lys 

Arg Trp Tyr His 

200 



64 

155 

Gly Gly Pro Cys 
170 

Leu Leu Leu Met 
185 

Ser Leu Thr Trp 



160 

Gly Gly Leu Leu 
175 

Ser Thr Asp Gin 
190 

Ala He Ser Ser 
205 



<210> 86 
<211> 98 
<212> PRT 

<213> Homo sapiens 

<400> 86 

Met Cys Met Arg Leu Cys Ala Ala Leu Leu Pro Ala Pro Cys Thr Leu 
15 10 15 

Arg Ala Ser Trp Gly Val Arg Gly Ala Gin Trp Gly Phe Ser Ser Leu 

20 25 30 

His Glu Pro Gly Asp Pro Arg Gly Gly Ser He Trp Asp Glu Pro Pro 
35 40 45 

Pro Pro Asn Ala Gin Ala Ser Pro Gin Asp Pro Gly Gly Gly His His 
50 55 60 

Ser Gly Lys Pro Gly Val Gly Val Gly Phe Gly Leu Ser Thr Phe Leu 
65 70 75 80 

Leu Gin He Pro Pro Thr His Pro Ser Pro Lys Ser Ser Pro Leu Ala 

85 90 95 

Leu Ala 



<210> 87 
<211> 547 
<212> PRT 

<213> Homo sapiens 
<400> 87 

Met Ser Ser Asn Thr. Met Leu Gin Lys Thr Leu Leu He Leu He Ser 
1 5 10 15 

Phe Ser Val Val Thr Trp Met He Phe He He Ser Gin Asn Phe Thr 

20 25 30 

Lys Leu Trp Ser Ala Leu Asn Leu Ser He Ser Val His Tyr Trp Asn 
35 40 45 
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Asn Ser Ala Lys Ser Leu Phe Pro Lys Thr Ser Leu lie Pro Leu Lys 
50 55 60 

Pro Leu Thr Glu Thr Glu Leu Arg lie Lys Glu lie lie Glu Lys Leu 
65 70 75 80 

Asp Gin Gin lie Pro Pro Arg Pro Phe Thr His Val Asn Thr Thr Thr 

85 90 95 

Ser Ala Thr His Ser Thr Ala Thr He Leu Asn Pro Arg Asp Thr Tyr 

100 105 110 

Cys Arg Gly Asp Gin Leu Asp He Leu Leu Glu Val Arg Asp His Leu 
115 120 125 

Gly Gin Arg Lys Gin Tyr Gly Gly Asp Phe Leu Arg Ala Arg Met Ser 
130 135 140 

Ser Pro Ala Leu Thr Ala Gly Ala Ser Gly Lys Val Met Asp Phe Asn 

145 150 155 160 

Asn Gly Thr Tyr Leu Val Ser Phe Thr Leu Phe Trp Glu Gly Gin Val 

165 170 175 

Ser Leu Ser Leu Leu Leu He His Pro Ser Glu Gly Ala Ser Ala Leu 

180 185 190 

* 

Trp Arg Ala Arg Asn Gin Gly Tyr Asp Lys He He Phe Lys Gly Lys 
195 200 205 

Phe Val Asn Gly Thr Ser His Val Phe Thr Glu Cys Gly Leu Thr Leu 
210 215 220 

Asn Ser Asn Ala Glu Leu Cys Glu Tyr Leu Asp Asp Arg Asp Gin Glu 
225 230 235 240 

Ala Phe Tyr Cys Met Lys Pro Gin His Met Pro Cys Glu Ala Leu Thr 

245 250 255 

Tyr Met Thr Thr Arg Asn Arg Glu Val Ser Tyr Leu Thr Asp Lys Glu 

260 265 270 

m 

Asn Ser Leu Phe His Arg Ser Lys Val Gly Val Glu Met Met Lys Asp 
275 280 285 

Arg Lys His He Asp Val Thr Asn Cys Asn Lys Arg Glu Lys He Glu 
290 295 300 

Glu Thr Cys Gin Val Gly Met Lys Pro Pro Val Pro Gly Gly Tyr Thr 
305 310 315 320 

Leu Gin Gly Lys Trp He Thr Thr Phe Cys Asn Gin Val Gin Leu Asp 

325 330 335 



Thr He Lys He Asn Gly Cys Leu Lys Gly Lys Leu He Tyr Leu Leu 

340 345 350 



Gly Asp Ser Thr Leu Arg Gin Trp He Tyr Tyr Phe Pro Lys Val Val 
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355 

Lys Thr Leu Lys Phe 
370 

His Leu Leu Leu Asp 
385 

His Ser Tyr Pro Phe 

405 

Asp Tyr lie Pro Arg 

420 

Ala lie Val He Thr 

435 

He Phe He Arg Arg 
450 

Phe Leu Arg Ser Pro 
465 

Arg Glu Met His He 

485 

He His Tyr Leu He 

500 

He He Asp Ala Trp 
515 

His Pro Pro Asp His 
530 

Tyr He Cys 
545 



66 



360 

Phe Asp Leu His Glu Thr 

375 

Ala Glu Arg His Thr Gin 
390 395 

Val Thr Phe Gin Leu Tyr 

410 

Glu He Asp Arg Leu Ser 

425 

Phe Gly Gin His Phe Arg 
440 

Ala He Gly Val Gin Lys 
455 

Ala Thr Lys Val He He 
470 475 

Glu Thr Glu Arg Phe Gly 

490 

Met Lys Asp He Phe Lys 

505 

Asp Met Thr He Ala Tyr 
520 

Val He Gly Asn Gin He 
535 



365 

Gly He Phe Lys Lys 
380 

He Gin Trp Lys Lys 

400 

Ser Leu He Asp His 

415 

Gly Asp Lys Asn Thr 
430 

Pro Phe Pro He Asp 

445 

Ala He Glu Arg Leu 
460 

Lys Thr Glu Asn He 

480 

Asp Phe ^ His Gly Tyr 

495 

Asp Leu Asn Val Gly 
510 

Gly Thr Asp Thr He 
525 

Asn Met Phe Leu Asn 
540 



<210> 88 
<211> 111 
<212> PRT 

<213> Homo sapiens 

<400> 88 

Met Arg Met Ser Leu Ala Asp Ser. Leu Ala Cys Ser Val Cys Val Ala 
15 10 15 

Leu Thr Ala Ala Ala Arg Leu Leu Arg Ser Arg Pro Ser Ser Cys Ser 

20 25 30 

Ser Phe Ser Trp He Ser Gly Thr Ser Ser Ser Pro Ser Phe Leu Gly 
35 40 45 

Ser Phe Thr Ser Leu Leu Gly Ser Ser Leu Ser Ser Leu Gly Asp Ser 
50 55 60 

Leu Leu Gly Arg Gly Thr Leu Gly Asn Phe Trp Glu Val Leu He Ser 
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65 70 75 80 

Thr Ser Thr Ser Ser Trp Ala Asp Phe Ser Ser Leu Val Ser Thr Ser 

85 90 95 

Pro Lys Val Arg Val Pro Leu Arg Pro He Phe Thr Cys Phe Leu 

100 105 110 



<210> 89 
<211> 124 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (63) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (86) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 89 

Met Val Val Ala Val Leu Leu Gly Phe Val Ala Met Val Leu Ser Val 
1 5 10 15 

Val Gly Met Lys Cys Thr Arg Val Gly Asp Ser Asn Pro He Ala Lys 

20 25 30 

Gly Arg Val Ala He Ala Gly Gly Ala Leu Phe He Leu Ala Gly Leu 
35 40 45 



Cys Thr Leu Thr Ala Val Ser Trp 
50 55 

Phe Phe Asn Pro Ser Thr Pro Val 
65 70 

Ala Leu Phe Val Gly Xaa Asp Ser 

85 



Tyr Ala Thr Leu Val Thr Xaa Glu 

60 

Asn Ala Arg Tyr Glu Phe Gly Pro 

75 80 

Ala Gly Leu Ala Val Leu Ser Gly 
90 95 



Ser Phe Leu Cys 

100 

Pro Gin Ala Leu 

115 



Cys Thr Cys Pro 



Ser Ala Trp Thr 

120 



Glu Pro Glu Arg 
105 

Leu Cys Cys Cys 



Pro Asn Ser Ser 
110 



<210> 90 

<211> 97 
<212> PRT 

<213> Homo sapiens 

<220> 
' <221> SITE 
<222> (49) 
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<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 90 

Asn Ser Ala Arg Asp Gin Ala Ser Gly Glu Ser lie His His Arg Thr 
15 10 15 

Ser Pro Ser Leu Pro Arg Thr Phe Leu Gly Gin Leu His Ser Gly Leu 

20 25 30 

Leu His His Leu Pro Cys Asp His lie Ser His His Val Pro Arg Ser 
35 40 45 

Xaa Glu Arg Ser Ser Ala Ser Pro Ser Ser Leu Thr Leu Arg Gly Lys 
50 55 60 

Val Thr Glu Thr Lys Ser Asp Glu Met Thr Ala Met Tyr Thr Ala Val 
65 70 75 80 

Lys Gly Arg Glu Gly Arg Asn Asp Thr Asn Gly Arg Glu Leu Leu Gly 

85 90 95 

Asn 



<210> 91 
<211> 181 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (132) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (139) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (168) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (170) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (181) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<4O0> 91 

Met Asn Leu Ser Thr Ala Leu Leu Phe Leu Asn Leu Leu Phe Leu Leu 
15 10 15 
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Asp Gly Trp lie 

20 

Ala Val Leu Leu 
35 

Leu Glu Ala lie 
50 

Tyr lie Arg Arg 
65 

Pro Ala Leu Val 



Val Tyr Gly Lys 

100 

Trp lie Gin Asp 
115 

Gly Val Met Xaa 

130 



Thr Ser Phe Asn 



His Phe Phe Leu 

40 

His Met Tyr lie 

55 

Tyr lie Leu Lys 
70 

Val Ser Val Val 
85 

Glu Ser Tyr Gly 



Pro Val lie Phe 

120 

Phe Leu Asn lie 

135 



Val Asp Gly Leu 
25 

Leu Ala Thr Phe 



Ala Leu Val Lys 

60 

Phe Cys lie He 

75 

Leu Ala Ser Arg 
90 

Lys Glu Lys Gly 
105 

Tyr Val Thr Cys 



Ala Met Xaa He 

140 



Cys He Ala Val 
30 

Thr Trp Met Gly 
45 

Val Phe Asn Thr 



Gly Trp Gly Leu 

80 

Asn Asn Asn Glu 

95 

Asp Glu Phe Cys 
110 

Ala Gly Tyr Phe 
125 

Val Val Met Val 



Gin He Cys Gly Arg Asn Gly Lys Arg Ser Asn Arg Thr Leu Arg Glu 
145 150 155 160 

Glu Val Val Arg Asn Leu Arg Xaa Val Xaa Ser Leu Thr Phe Leu Val 

165 170 175 

Gly Met Thr Trp Xaa 

180 



<210> 92 
<211> 118 
<212> PRT 

<213> Homo sapiens 

<400> 92 

Cys Arg Gly Asp He Gin He Arg Asp Lys Gly Glu Ala Met Leu Arg 
15 10 15 

Lys Thr Leu Asp Arg Ala His Phe Thr Pro Pro Asn Arg Tyr He Trp 

20 25 30 

He Tyr Pro Phe Ser Ala Ser Ser Phe Ser Thr He Lys Asn Val Thr 
35 40 45 

He Leu Asn Ala His Lys Ser His Ser Ser Val Thr Phe Cys Glu Cys 
50 55 60 

Ser Thr He Phe Ser Phe Ser Met Thr Phe Gin Pro Gin Ala Glu Lys 
65 70 75 80 



Thr Val Tyr Ser Leu Thr Gin Arg Leu Lys Arg He Phe Tyr Tyr Phe 

85 90 95 
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Lys Tyr Tyr Thr Phe Arg Thr lie Thr Cys Leu Arg Lys Leu Ser Gin 

100 105 . 110 

Asn Val Asp Leu Val Lys 
115 



<210> 93 ' 
<211> 246 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (30) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (212) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> ^ 
<221> SITE 
<222> (220) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (243) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 93 

Met Ala Ser Ala Val Arg Gly Ser Arg Pro Trp Pro Arg Leu Gly Leu 
i s 10 15 

Gin Leu Gin Phe Ala Ala Leu Leu Leu Gly Thr Leu Ser Xaa Gin Val 

20 25 30 

His Thr Leu Arg Pro Glu Asn Leu Leu Leu Val Ser Thr Leu Asp Gly 
35 40 45 

Ser Leu His Ala Leu Ser Lys Gin Thr Gly Asp Leu Lys Trp Thr Leu 
50 55 60 

Arg Asp Asp Pro Val lie Glu Gly Pro Met Tyr Val Thr Glu Met Ala 
65 70 . * 75 80 

Phe Leu Ser Asp Pro Ala Asp Gly Ser Leu Tyr He Leu Gly Thr Gin 

85 90 95 

Lys Gin Gin Gly Leu Met Lys Leu Pro Phe Thr He Pro Glu Leu Val 

100 105 110 

His Ala Ser Pro Cys Arg Ser Ser Asp Gly Val Phe Tyr Thr Gly Arg 
115 120 125 
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Lys Gin Asp Ala Trp Phe Val Val Asp Pro Glu Ser Gly.Glu Thr Gin 
130 135 140 



Met Thr Leu Thr Thr Glu Gly Pro Ser Thr Pro Arg Leu Tyr He Gly 
145 150 155 160 

Arg Thr Gin Tyr Thr Val Thr Met His Asp Pro Arg Ala Pro Ala Leu 

165 170 175 



Arg Trp Asn Thr 

180 

Ser Thr Gly Lys 
195 



Thr Tyr Arg Arg 

Tyr Met Ser Gin 

200 



Tyr Ser Thr Pro 
185 

Leu Gly Val Leu 



Pro Met Asp Gly 
190 

Arg Glu Gly Pro 
205 



Ala Ala His Xaa Gly Thr Pro Gly Ser Gly Thr Xaa Leu Leu Asp Thr 
210 215 220 

Arg Asn Leu Gly Arg Ala Leu Gly Asn Gly Pro Ala Thr Pro Leu Gly 
225 230 235 240 

Thr Lys Xaa Arg Ala Trp 

245 



<210> 94 
<211> 497 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (183) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 94 

Met Phe Leu Asp Arg Pro Gin Gin Trp Leu Gin Leu Val Leu Leu Pro 
15 10 15 



Pro Ala Leu Phe He Pro Ser Thr 

20 

Ser Ala Arg Ala Val Pro Arg Asn 
35 40 

Glu Val Thr Asn Val Trp He Asn 
50 55 

Pro Gin Ser Glu Gly Glu Asp Glu 
65 70 

Cys Lys Thr Gly Phe Cys His Leu 

85 

Ser Gin Gly Tyr Asp Trp Ser Glu 

100 

Phe Lys Cys Pro He Lys Glu Glu 



Glu Asn Glu Glu Gin Arg Leu Ala 
25 30 

Val Gin Pro Tyr Val Val Tyr Glu 

45 

Val His Asp He Phe Tyr Pro Phe 

60 

Leu Cys Phe Leu Arg Ala Asn Glu 

75 80 

Tyr Lys Val Thr Ala Val Leu Lys 
90 95 

Pro Phe Ser Pro Gly Glu Asp Glu 
105 110 

He Ala Leu Thr Ser Gly Glu Trp 
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115 



120 



125 



Glu Val Leu Ala Arg His Gly Ser Lys lie Trp Val Asn Glu Glu Thr 
130 135 140 

Lys Leu Val Tyr Phe Gin Gly Thr Lys Asp Thr Pro Leu Glu His His 
145 150 155 160 

Leu Tyr Val Val Ser Tyr Glu Ala Ala Gly Glu lie Val Arg Leu Thr 

165 170 175 

Thr Pro Gly Phe Ser His Xaa Cys Ser Met Ser Gin Asn Phe Asp Met 

180 185 190 

Phe Val Ser His Tyr Ser Ser Val Ser Thr Pro Pro Cys Val His Val 

195 200 205 

Tyr Lys Leu Ser Gly Pro Asp Asp Asp Pro Leu His Lys Gin Pro Arg 
210 215 220 

Phe Trp Ala Ser Met Met Glu Ala Ala Ser Cys Pro Pro Asp Tyr Val 
225 230 235 240 

Pro Pro Glu lie Phe His Phe His Thr Arg Ser Asp Val Arg Leu Tyr 

245 250 255 

Gly Met He Tyr Lys Pro His Ala Leu Gin Pro Gly Lys Lys His Pro 

260 265 270 

Thr Val Leu Phe Val Tyr Gly Gly Pro Gin Val Gin Leu Val Asn Asn 

275 280 285 

Ser Phe Lys Gly He Lys Tyr Leu Arg Leu Asn Thr Leu Ala Ser Leu 
290 295 300 

Gly Tyr Ala Val Val Val He Asp Gly Arg Gly Ser Cys Gin Arg Gly 
305 310 315 320 

Leu Arg Phe Glu Gly Ala Leu Lys Asn Gin Met Gly Gin Val Glu He 

325 330 335 

Glu Asp Gin Val Glu Gly Leu Gin Phe Val Ala Glu Lys Tyr Gly Phe 

340 345 350 

He Asp Leu Ser Arg Val Ala He His Gly Trp Ser Tyr Gly Gly Phe 
355 360 365 

Leu Ser Leu Met Gly Leu He His Lys Pro Gin Val Phe Lys Val Ala 
370 375 380 

He Ala Gly Ala Pro Val Thr Val Trp Met Ala Tyr Asp Thr Gly Tyr 
385 390 395 400 

Thr Glu Arg Tyr Met Asp Val Pro Glu Asn Asn Gin His Gly Tyr Glu 

405 410 415 



Ala Gly Ser Val Ala Leu His Val Glu Lys Leu Pro Asn Glu Pro Asn 

420 425 430 
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Arg Leu Leu lie 
435 

His Thr Asn Phe 
450 

Gin Leu Gin lie 
465 

Ser Gly Glu His 



Leu 



Leu His Gly Phe 

. 440 

Leu Val Ser Gin 
455 

Tyr Pro Asn Glu 
470 

Tyr Glu Val Thr 

485 



Leu Asp Glu Asn 



Leu lie Arg Ala 

460 

Arg His Ser lie 
475 

Leu Leu His Phe 

490 



Val His Phe Phe 
445 

Gly Lys Pro Tyr 



Arg Cys Pro Glu 

480 

Leu Gin Glu Tyr 

495 



<210> 95 
<211> 349 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (183) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (191) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (192) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (334) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (344) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (345) 

<223> Xaa equals any of the naturally occurring L-amino acids / 
<220> 

<221> SITE 
<222> (348) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 95 
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Met Phe Leu Asp 
1 

Pro Ala Leu Phe 

20 

Ser Ala Arg Ala 
35 

Glu Val Thr Asn 
50 

Pro Gin Ser Glu 
65 

Cys Lys Thr Gly 



Ser Gin Gly Tyr 

100 

Phe Lys Cys Pro 
115 

Glu Val Leu Ala 
130 

Lys Leu Val Tyr 
145 

Leu Tyr Val Val 



Thr Pro Gly Phe 

180 

Phe Val Ser His 
195 

Gin Ala Gly Gly 
210 

Pro Ala Gin Arg 

225 

Asp Ala Phe Tyr 



Phe Leu Val Ala 

260 

Ser Pro Arg Leu 
275 

Glu Ala Arg Arg 
290 

Pro Val Thr Ser 



Arg Pro Gin Gin 
5 

lie Pro Ser Thr 



Val Pro Arg Asn 

40 

Val Trp lie Asn 

55 

Gly Glu Asp Glu 
70 

Phe Cys His Leu 
85 

Asp Trp Ser Glu 



lie Lys Glu Glu 

120 

Arg His Gly Ser 
135 

Phe Gin Gly Thr 
150 

Ser Tyr Glu Ala 

165 

Ser His Xaa Cys 



He Thr Ala Gin 

200 

Thr Glu Trp Pro 
215 

Trp Pro Ala Pro 

230 

Pro Phe Leu Asn 
245 

Glu Thr Glu Arg 



Leu Gly Gly Gly 

280 

Asp Ser Glu Glu 
295 

Gin Ser Pro Gly 



Trp Leu Gin Leu 
10 

Glu Asn Glu Glu 
25 

Val Gin Pro Tyr 



Val His Asp He 

60 

Leu Cys Phe Leu 

75 

Tyr Lys Val Thr 
90 

Pro Phe Ser Pro 
105 

He Ala Leu Thr 



Lys He Trp Val 

140 

Lys Asp Thr Pro 
155 

Ala Gly Glu He 
170 

Ser Met Ser Gin 
185 

Val Ala Ala Ala 



Ala Gly Pro Ser 

220 

Arg Ser Arg Cys 
235 

Ala Leu Gly Phe 
250 

Trp Trp Ser Arg 
265 

Gly^His Thr Leu 



Arg Ala Ala Phe 

300 

Pro Ala Ser His 



Val Leu Leu Pro 

15 

Gin Arg Leu Ala 
30 

Val Val Tyr Glu 

45 

Phe Tyr Pro Phe 



Arg Ala Asn Glu 

80 

* 

Ala Val Leu Lys 

95 

Gly Glu Asp Glu 

110 

Ser Gly Glu Trp 
125 

Asn Glu Glu Thr 



Leu Glu His His 

160 

Val Arg Leu Thr 
175 

Asn Phe Xaa Xaa 
190 

Ser Ala Gly Asn 
205 

Glu Ala Leu Cys 



Leu His Arg Pro 

240 

Tyr Val Arg Cys 
255 

Ala Ser Pro Ser 
270 

Met Gly Thr Gly 
285 

Arg Leu Gly Leu 



Arg Pro Gin His 
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305 310 315 320 

« 

Pro Ser Met Gin Leu Pro Val Pro Pro Gly Gin Pro Pro Xaa Leu Asp 

325 330 335 

Val Cys Val Leu Phe Gly Gly Xaa Xaa Phe lie Xaa lie 

340 345 



<210> 96 
<211> 144 
<212> PRT 

<213> Homo sapiens 
<400> 96 

Ala Pro Phe Leu Pro Lys Pro Glu Gin Arg Val Met Arg Ala Pro Gin 
15 10 15 

Glu Lys Arg Pro Gly Pro Ala Gly Gly Thr Thr Cys Gly Gin Pro Ser 

20 25 30 

Cys Pro Gin Ala Phe Arg Gin Ala Leu Lys Arg Thr Glu Leu Pro Arg 
35 40 45 

Ser Ala Gly Gin Trp Arg Leu Ser Pro Pro Gin Pro Ser Arg Pro Ala 
50 55 60 

Thr Cys Val Cys Leu Thr Arg Thr His Gin Gly Phe Arg Gly Trp Glu 
65 70 75 80 

Leu Asn His Pro His Leu Arg Val lie Phe Pro Ser Pro Leu Pro Ser 

85 90 95 

Pro Pro Arg Ala Leu Pro Gly Ala Gly Lys Lys Lys Ser Lys Lys Lys 

100 105 110 

Arg Lys Lys Lys Lys Arg Asn Lys Pro Pro Leu His lie Met Glu Arg 
115 120 125 

Lys Tyr Phe Cys Arg Phe Leu Phe Phe Tyr Asn Tyr Ala Txp Lys Lys 
130 135 140 



<210> 97 
<211> 255 
<212> PRT 

<213> Homo sapiens 
<400> 97 

Met Lys Val Leu Ala Thr Ser Phe Val Leu Gly Ser Leu Gly Leu Ala 
15 10 15 

Phe Tyr Leu Pro Leu Val Val Thr Thr Pro Lys Thr Leu Ala lie Pro 

20 25 30 
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Glu Lys Leu Gin Glu Ala Val Gly 
35 40 

Cys Thr Val Thr Cys Gly Leu Gly 
50 55 

Val Gly Pro Asp Gly Val Arg Arg 
65 70 

Cys Leu Thr Asn Trp lie Cys Gly 

85 

Gly Lys Glu Phe Glu Leu Ser Cys 

100 



Lys Val lie lie Asn Ala Thr Thr 

45 

Tyr Lys Glu Glu Thr Val Cys Glu 

60 

Lys Cys Gin Thr Gin Arg Leu Glu 
75 80 

Met Leu His Phe Thr lie Leu lie 
90 95 

Leu Ser Ser Asp lie Leu Glu Phe 
105 110 



Gly Gin Glu Ala Phe Arg Phe Thr Trp Arg Leu Ala Arg Gly Val lie 
115 120 125 

Ser Thr Asp Asp Glu Val Phe Lys Pro Phe Gin Ala Asn Ser His Phe 
130 135 140 



Val Lys Phe Lys Tyr Ala Gin Glu Tyr Asp Ser Gly Thr Tyr Arg Cys 
145 150 155 160 

Asp Val Gin Leu Val Lys Asn Leu Arg Leu Val Lys Arg Leu Tyr Phe 

165 170 175 

Gly Leu Arg Val Leu Pro Pro Asn Leu Val Asn Leu Asn Phe His Gin 

180 185 190 

Ser Leu Thr Glu Asp Gin Lys Leu He Asp Glu Gly Leu Glu Val Asn 
195 200 205 

Leu Asp Ser Tyr Ser Lys Pro His His Pro Lys Trp Lys Lys Lys Val 
210 215 220 



Ala Ser Ala Leu Gly He Gly He Ala He Gly Val Val Gly Gly Val 
225 230 235 240 

Leu Val Arg He Val Leu Cys Ala Leu Arg Gly Gly Leu Gin Gin 

245 250 255 



<210> 98 

<211> 177 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (121) 

<223> Xaa equals any of the naturally occurring L~amino acids 

♦ 

<220> 

<221> SITE 

<222> (122) 

<223> Xaa equals any of the naturally occurring L-amino acids 



wo 02/24721 



PCT/USOl/00544 



<400> 98 
Met Lys Val Leu 
1 

Phe Tyr Leu Pro 

20 

Glu Lys Leu Gin 
35 

Cys Thr Val Thr 
50 

Val Gly Pro Asp 
65 

Cys Leu Thr Asn 



Gly Lys Glu Phe 

100 

Gly Gin Glu Ala 

115 

Ser Thr Asp Asp 
130 

Val Lys Phe Lys 
145 

Asp Val Gin Leu 



Gly 



Ala Thr Ser Phe 
5 

Leu Val Val Thr 



Glu Ala Val Gly 

40 

Cys Gly Leu Gly 

55 

Gly Val Arg Arg 
70 

Ta^p lie Cys Gly 
85 

Glu Leu Ser Cys 



Phe Arg Phe Thr 

120 

Glu Val Phe Lys 
135 

Tyr Ala Gin Glu 
150 

Val Lys Asn Leu 
165 



77 



Val Leu Gly Ser 
10 

Thr Pro Lys Thr 
25 

Lys Val lie He 



Tyr Lys Glu Glu 

60 

Lys Cys Gin Thr 

75 

Met Leu His Phe 
90 

Leu Ser Ser Asp 
105 

Xaa Xaa Leu Ala 



Pro Phe Gin Ala 

140 

Tyr Asp Ser Gly 
155 

Arg Leu Val Lys 
170 



Leu Gly Leu Ala 

15 

Leu Ala He Pro 
30 

Asn Ala Thr Thr 
45 

Thr Val Cys Glu 



Arg Arg Leu Glu 

80 

Thr He Leu He 

95 

He Leu Glu Phe 
110 

Arg Gly Val He 
125 

Asn Ser His Phe 



Thr Tyr Arg Cys 

160 

Ser Ser He Leu 

175 



<210> 99 

<211>. 87 
<212> PRT 

<213> Homo sapiens 

<400> 99 

Met Thr Gly Gin He Pro Arg Leu Ser Lys Val Asn Leu Phe Thr Leu 
15 10 15 

Leu Ser Leu Trp Met Glu Leu Phe Pro Ala Glu Ala Gin Arg Gin Lys 

20 25 30 

Ser Gin Lys Asn Glu Glu Gly Lys His Gly Pro Leu Gly Asp Asn Glu 
35 40 45 

Glu Arg Thr Arg Val Ser Thr Asp Lys Arg Gin Lys Thr Met Phe Cys 
50 55 60 

Leu Phe Glu Asn Asp Cys Lys Cys Lys Ala Leu Arg Val Met He Arg 
65 70 75 80 
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Ser Met Ser Arg Ser Val Pro 

85 



<210> 100 
<211> 131 
<212> PRT 

<213> Homo sapiens 
<400> 100 

Asn lie Phe Leu Glu Trp lie Leu Arg Arg lie Leu Ser Leu Trp Arg 
15 10 15 

Gly Thr Phe Leu Met His Gly Arg Ala Gly Val Asn Arg lie Ser Tyr 

20 25 30 

Trp Pro Ala Asp Pro Glu lie Ser Leu Leu Thr Glu Ala Ser Ser Ser 
35 40 45 

Glu Asp Ala Lys Leu Asp Ala Lys Ala Val Glu Arg Leu Lys Ser Asn 
50 55 60 



Ser Arg Ala His 
65 

Val Gin Phe Val 



lie Thr Lys Thr 

100 

Lys Gin Glu Arg 
115 

Lys Lys Thr 
130 



Val Cys Val Leu 
70 

Glu Glu Thr Ser 
85 

Leu Pro Asp Ala 



lie Lys Glu Tyr 

120 



Leu Gin Pro Leu 

75 

Tyr Lys Cys Asp 
90 

Asn Thr Asp Phe 
105 

Glu Met Leu Lys 



Val Cys Tyr Met 



Phe lie Gin Lys 

95 

Tyr Tyr Glu Cys 
110 

Lys Lys Lys Lys 
125 



<210> 101 
<211> 100 
<212> PRT 

<213> Homo sapiens 



<400> 101 

Met Val Arg Thr 
1 

Thr Ser Gly Leu 

20 

Phe Phe Phe Arg 
35 



Arg Ala Leu Phe 
5 

He Glu Asp Ser 

Trp Cys Leu Ala 

40 



Tyr He Phe Phe 
10 

Cys He Leu He 

. 25 

Leu Ser Pro Met 



Gin Leu Ser Leu 

15 

He He Tyr Leu 
30 

Leu Glu Cys Ser 
45 



Gly Val Thr Leu Ala His Cys Asn His His Leu Leu Gly Arg Leu Arg 
50 55 60 



Gin Glu Asn Arg Leu Asn Leu Gly Gly Gly Asp Cys Ser Glu Leu Arg 
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65 70 75 80 

Leu His His Cys Thr Leu Ala Cys Val Thr Ser Lys Thr Leu Ser His 

85 90 95 

Thr His Thr Lys 

100 



<210> 102 
<211> 94 
<212> PRT 

<213> Homo sapiens 
<400> 102 

Met Pro His Ser Ser Leu Tyr Pro Pro Pro Phe Phe Lys Met Lys Leu 
15 10 15 

lie lie Arg Val Trp Phe lie lie Ser Leu Phe Phe Val Gin Gly Arg 

20 25 30 

Thr Asn Pro Cys lie Leu Leu Pro Tyr Thr His Pro Gin Val Ala Leu 
35 40 45 

His Leu Leu Phe Cys Ala Leu Leu Phe Ser Asp Ala Leu Gly Lys Ala 
50 55 60 

Thr Ser Val Met Thr Tyr Thr Gly Phe Phe Thr His Ser Thr His Cys 
65 70 75 80 

Arg Phe His lie Ser Cys Phe Ser Leu Ser Phe Leu lie Leu 

85 90 



<210> 103 
<211> 133 
<212> PRT 

<213> Homo sapiens 

<400> 103 

His Gin Ala lie Lys Pro Gly Tyr Ser Ala Glu Asn Val Ala His Thr 
15 10 15 

Asp His Thr Leu Gly Cys Val Thr lie Val Trp Cys Thr Cys Trp Lys 

20 25 30 

Asn Ser Ser Met Leu Leu Gly Asp lie lie Ser Val Gly Asn Met Pro 

35 40 45 

Leu Thr Asp Phe Phe Phe Phe Leu Phe Ala Val Gly Leu Gly Gin Leu 
50 55 60 

He Gin Gin Ser He Phe Phe Phe Phe Leu Ser Pro Asn Leu Asn Arg 
65 70 75 80 

Ser Lys Met Cys Ser Gly He Pro Gly Asn Arg Cys Val Cys Lys Val 

85 90 95 
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Lys Asn Arg Leu Phe Arg Asn Ser 

100 

Ser His Val Lys Tyr Leu Ser Leu 
115 120 

lie Ser Tyr Phe Ser 
130 



80 

Leu Phe Arg Tyr Leu His Pro Ala 
105 110 

Lys Gly Leu Arg Cys Thr Ser Phe 

125 



<210> 104 
<211> 240 
<212> PRT 

<213> Homo sapiens 

<400> 104 

Met Thr Ser Val Ser Gin Ala Ser Leu Asp Val Ser Met lie lie lie 
15 10 15 

lie Ser Leu Gly Ala lie Cys Ala Val Leu Leu Val lie Met Val Leu 

20 25 30 



Phe Ala Thr Arg 
35 

Cys Arg Val Ala 
50 

Arg Gin lie His 
65 

Thr Leu Pro lie 



Thr Leu Glu Arg 

100 

Gin Ser Leu Asn 
115 

Asn Phe Ser Leu 
130 

Gin Leu Leu Ser 
145 

Phe Arg Gly Asn 

I 



Met Asp Lys Phe 

180 

Gly Asp Ser Asp 
195 

Leu Gly Glu Gly 
. 210 



Cys Asn Arg Glu 

40 

Glu Ser Thr Tyr 

55 

Lys Gly Asp lie 
70 

Arg Ser His His 
85 

Gly Gin Met Gly 



Ser Leu Val Thr 

120 

Glu Leu Thr His 
135 

Met Leu His Gin 
150 

Lys Tyr Ser Arg 
165 

Ser Leu Lys Asp 



Tyr Asp Leu Gly 

200 

Phe Ser Asp Leu 
215 



Lys Lys Asp Thr 



Gin His His Pro 

60 

Thr Leu Val Pro 

75 

Arg Ser Ser Pro 
90 

Ser Arg Gin Ser 

105 

lie Ser Ser Asn 



Ala Thr Pro Ala 

140 

Gly Gin Tyr Gin 
155 

Ser Tyr Arg Tyr 
170 

Ser Gly Arg Gly 
185 

Arg Asp Ser Pro 



Phe Leu Thr Asp 

220 



Arg Ser Tyr Asn 
45 

Lys Arg Pro Ser 



Thr lie Asn Gly 

80 

Ser Ser Ser Pro 

95 

His Asn Ser His 
110 

His Val Pro Glu 
125 

Val Glu Val Ser 



Pro Arg Pro Ser 

160 

Ala Leu Gin Asp 
175 

Asp Ser Glu Ala 
190 

lie Asp Arg Leu 
205 

Gly Arg lie Pro 
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Ala Ser Tyr Glu Thr Leu His Gly Gly Val Gin Gly Pro Gly Thr Leu 
225 230 235 240 



<210> 105 
<211> 180 
<212> PRT 

<213> Homo sapiens 

<400> 105 

Met Thr Ser Val Ser Gin Ala Ser Leu Asp Val Ser Met lie lie lie 
15 10 15 

lie Ser Leu Gly Ala He Cys Ala Val Leu Leu Val He Met Val Leu 

20 25 30 

Phe Ala Thr Arg Cys Asn Arg Glu Lys Lys Asp Thr Arg Ser Tyr Asn 

35 40 45 

Cys Arg Val Ala Glu Ser Thr Tyr Gin His His Pro Lys Arg Pro Ser 
50 55 60 

Arg Gin He His Lys Gly Asp He Thr Leu Val Pro Thr He Asn Gly 
65 70 75 80 

Thr Leu Pro He Arg Ser His His Arg Ser Ser Pro Ser Ser Ser Pro 

85 90 95 

Thr Leu Glu -^Arg Gly Gin Met Gly Ser Arg Gin Ser His Asn Ser His 

100 105 110 

Gin Ser Leu Asn Ser Leu Val Thr He Ser Ser Asn His Val Pro Glu 
115 120 125 

Asn Phe Ser Leu Glu Leu Thr His Ala Thr Pro Ala Val Glu Arg Leu 
130 135 140 

Ser Ala Ser Phe Asn Ala Ser Pro Gly Ala He Ser Ala Lys Thr Lys 
145 150 155 160 

Phe Ser Arg Lys Gin He Phe Gin Glu Leu Gin He Cys Pro Ser Arg 

165 170 175 

His^Gly Gin He 

180 



<210> 106 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<400> 106 

Met He Val Asn He Ser His Glu He T3cp Trp Phe Tyr Lys Gly Lys 
1 5 10 15 
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Val Pro Leu His 

20 

Ala Pro Pro Ser 

35 

Glu Thr Val Ser 
50 

Leu His Met Ser 
65 

His Glu Gly Gly 



Met Leu Thr Cys 



Pro Ser Ser Val 

40 

Pro Leu Lys Leu 

55 

Leu Leu Thr Val 
70 

Ala Leu lie Asn 
85 



Leu Leu Pro Cys 
25 

Thr Val Arg Pro 



Phe Phe Phe lie 

60 

Arg Lys Trp Thr 

75 

Gly lie Ser Ala 
90 



Lys Thr Cys Leu 
30 

Pro Gin Pro Cys 
45 

Asn Tyr Pro Val 



Asn Thr Leu Gly 

80 

Leu 



<210> 107 
<211> 59 
<212> PRT 

<213> Homo sapiens 



<400> 107 
Glu Glu His Gly 
1 

Leu Asn Leu lie 

20 

Leu Tyr Lys lie 

35 

Gin Gin Gly Lys 
50 



lie Thr Ser Val 
5 

lie Arg Lys His 

Met Thr Cys Asp 

40 

Thr Glu Asp Lys 

55 



lie Phe Leu Pro 
10 

Gin Thr Asn Pro 
25 

Pro Gin Asn Leu 
Cys Thr Val 



Gin Val His Asn 

15 

Asn Gin Glu Thr 
30 

Gin Gly His Glu 
45 



<210> 108 
<211> 200 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (140) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (155) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (165) 

<223> Xaa equals any of the naturally occurring L-amino acids 

4 

W 

<220> 

<221> SITE 
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<222> (173) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (194) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (196) 

<223> Xaa ec[uals any of the naturally occurring L-atnino acids 
<400> 108 

Met Ala Val Tyr Val Gly Met Leu Arg Leu Gly Arg Leu Cys Ala Gly 
1 5 10 " 15 

Ser Ser Gly Val Leu Gly Ala Arg Ala Ala Leu Ser Arg Ser Trp Gin 

20 25 30 

Glu Ala Arg Leu Gin Gly Val Arg Phe Leu Ser Ser Arg Glu Val Asp 

35 40 45 

Arg Met Val Ser Thr Pro lie Gly Gly Leu Ser Tyr Val Gin Gly Cys 
50 55 60 

Thr Lys Lys His Leu Asn Ser Lys Thr Val Gly Gin Cys Leu Glu Thr 
65 70 75 80 

Thr Ala Gin Arg Val Pro Glu Arg Glu Ala Leu Val Val Leu His Glu 

85 90 95 

Asp Val Arg Leu Thr Phe Ala Gin Leu Lys Glu Glu Val Asp Lys Ala 

100 105 110 

Ala Ser Gly Leu Leu Ser lie Gly Leu Cys Lys Gly Asp Arg Leu Gly 
115 120 125 

Met Trp Gly Pro Asn Ser Tyr Ala Trp Val Leu Xaa Gin Leu Ala Thr 
130 135 140 

Gly Gin Ala Gly He He Leu Val Ser Val Xaa Pro Ala Tyr Gin Ala 
145 150 155 160 

Met Glu Trp Ser Xaa Ser Ser Lys Lys Trp Ala Ser Xaa Ala Leu Val 

165 170 175 

Val Pro Lys Gin Phe Lys Thr Lys His Asn Thr Thr Phe Leu Lys Gin 

180 185 1-90 

He Xaa Pro Xaa Trp Arg Met Pro 
195 200 



<210> 109 
<211> 100 
<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (3) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (12) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (57) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (62) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (80) 

<223> Xaa equals any of the naturally occurring L-amino acids 

■ 

<400> 109 

Met Ala Xaa Tyr Val Gly Met Leu Arg Leu Gly Xaa Leu Cys Ala Gly 
1 5 10, 15 

■ 

Ser Ser Gly Val Leu Gly Ala Arg Ala Ala Leu Ser Arg Ser Trp Gin 

20 25 30 

Glu Ala Arg Leu Gin Gly Val Arg Phe Leu Ser Ser Arg Glu Val Gly 

35 40 45 

Ser His Gly Leu His Ala His Arg Xaa Ala Ser Ala Thr Xaa Arg Gly 
50 55 60 

Ala Pro Lys Ser He Leu Thr Ala Arg Leu Trp Ala Ser Ala Trp Xaa 
65 70 75 80 

Pro Gin His Arg Gly Ser Gin Asn Glu Arg Pro Trp Ser Ser Ser Met 

85 90 95 

Lys Thr Ser Gly 

100 



<210> 110 

<211> 87 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (71) 

<223> Xaa ec[uals any of the naturally occurring L-amino acids 
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<220> 

<221> SITE 
<222> (86) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 110 

Met Val Val Met Ala Ser Leu Gin Val Glu Pro Ala Val Gly Lys Glu 
1 5 10 15 

Gin Leu Arg Glu Arg Gin Gly Pro Glu Leu Leu Gly Trp Val Ala Gly 

20 25 30 

Leu Ala Phe Val Cys Leu Phe Ala Cys Val Gly Val Gly Val Ala Pro 
35 40 45 

Cys His Ser Phe Asp Ser Glu Ala Ala Ser Phe Leu Leu Leu Tyr Ser 
50 55 60 

Trp Cys Thr Pro Arg Leu Xaa Ser Trp Leu Arg Asp Thr Pro Ser Pro 
65 70 75 80 

Leu Ala Ser Gly Thr Xaa Pro 

85 



<210> 111 
<211> 49 
<212> PRT 

<213> Homo sapiens 

<400> 111 

Val Arg Ala Met Phe Gly Phe Leu Ala Cys Val Ser Ser Leu Arg Val 
15 10 15 

Met Ala Ser Ser Ser Ser His Val Thr Ser Glu Asp Met lie Leu Phe 

20 25 30 

Leu lie Ser Cys Gly lie Tyr Val Pro His Phe Leu Tyr Pro Val Asp 

35 ' 40 45 

Arg 



<210> 112 
<211> 141 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (140) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 112 

Met Gly Pro Arg Gly Cys Ala Leu Ala His Ser Leu Leu Pro Leu Leu 
15 10 15 
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Cys Gin His Val Trp 

20 

Glu Pro Arg His Cys 
35 

Met Cys Ala Tyr Gly 
50 

Pro Ser His Thr Thr 
65 

His Gin Cys Cys Trp 

85 

Leu Leu Pro Ala Tyr 

100 

Gin Met Lys Cys Phe 

115 

Glu Trp Glu His Leu 
130 



Thr Ser Pro Arg Tyr Cys 

25 

Cys Pro Ala Pro Ala Ser 

40 

Cys His His Pro Thr Phe 

55 

Val Ala Thr Ser lie Cys 
70 75 

Ser Glu His Thr His Val 

90 

Met His Met Ser Met Asp 

105 

Cys Arg His Pro lie Arg 
120 

Ser Pro Phe Asn Thr Ala 
135 



Arg Gin Cys Thr Arg 

30 

Ala Gly Val Gin Tyr 
45 

Ala Gly Val Tyr Thr 
60 

Thr Gin Thr Pro Pro 

80 

Val Ser Thr Thr Pro 

95 

Pro Ala Ala Thr Thr 
110 

Ala Phe Leu Pro Val 
125 

Xaa Ala 

140 



<210> 113 
<211> 49 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (1) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (2) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 113 

Xaa Xaa Tyr Asp Glu Lys Leu lie Phe lie Gin lie Leu Gin Thr Lys 
15 10 15 

Ala Thr Asp Lys Tyr Ser Glu Gin Val Ser Gin Val Gly Pro Gly Ala 

20 25 30 

Val Leu Thr Pro Val lie Pro Ala Leu Trp Glu Ala Glu Ala Gly Gly 
35 40 45 



Ser 



<210> 114 
<211> 125 
<212> PRT 
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<213> Homo sapiens 



<400> 114 

Met Val Pro lie Phe Leu Leu Lys Cys Leu Leu Leu His Val Pro Leu 

15 10 15 

Cys Met Ser Ser Asn Leu Ser Phe His Ser Ser His His Leu His lie 

20 25 30 

Phe Leu Pro Ser Phe Ser Ser His Leu Pro Arg Pro Leu Tyr lie Pro 
35 40 45 

Pro Leu Ser Pro Phe Tyr lie Phe Ser lie Ser Pro His lie Phe Pro 
50 55 60 

Leu Cys Pro His Leu Cys lie Pro Pro Asn Phe Pro Ser lie Tyr Leu 
65 70 75 80 

Phe Tyr Ser Pro Phe Pro Pro Cys He Leu Cys Val Pro Pro He Leu 

85 90 95 

Leu Tyr He He Leu Pro Lys He Phe Thr Ser Pro He Leu He Ser 

100 105 110 

Pro Ser Pro Leu Ser Pro Asn He Phe He Ser Val Pro 
115 120 125 



<210> 115 
<211> 52 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 115 

Met Val Pro He Phe Leu Leu Lys Cys Leu Leu Leu His Val Pro Leu 
15 10 15 

Cys Met Ser Ser Asn Leu Ser Phe His Ser Ser His His Leu His He 

20 25 30 

Phe Leu Pro Ser Phe Ser Ser His Leu Pro Arg Pro Leu Xaa He Pro 
35 40 45 

Pro Leu Ser Pro 
50 



<210> 116 
<211> 1134 
<212> PRT 

<213> Homo sapiens 
<400> 116 
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Val Leu Phe Arg 
1 

Ser Ala Val Arg 

20 

Glu Glu Lys Ala 
35 

Glu Glu Lys Glu 
50 

Glu Leu Ala Ala 
65 

Pro Leu Ser Lys 



Ser Asn Cys Ser 

100 

Pro Thr Asn Gly 
115 

Gly Leu Tyr Ser 
130 

Arg Leu Gin Thr 
145 

Val Glu He Ala 



Leu His Asp Gin 

180 

Tyr Leu Arg Glu 
195 

Pro Arg Leu Ala 
210 

Gly Pro Leu Val 

225 

Thr Asn Thr Pro 



Asn Arg Gly He 

260 

Gin Leu Phe Cys 
275 

Gly Glu Gin Pro 
290 

Pro Gly Val Val 



Pro Gin Ala Gin 
5 

Arg Trp Gin Gly 



Ala Ala Ala lie 

40 

Glu Gly Gly Gly 
55 

Ala Arg Pro Gly 
70 

Lys Arg Arg Val 
85 

Pro Ala Gin Ser 



Met Ala Lys Asn 

120 

Arg Gin Leu Tyr 
135 

Ser Ser Val Leu 
150 

Lys Asn He He 

165 

Gly Thr Ala Gin 



Glu Asp He Gly 

200 

Glu Leu Asn Ser 
215 

Glu Asp Phe Leu 
230 

Leu Glu Asp Gin 
245 

Lys Leu Val Val 



Asp Phe Gly Glu 

280 

Leu Ser Ala Met 
295 

Thr Cys Leu Asp 



88 



Arg Pro Pro Ser 
10 

Gin Pro Gin Pro 
25 

Leu Gly Gly Pro 



Arg Ala Trp Leu 

60 

Glu Pro Ala Leu 
75 

Ser Gly Pro Asp 
90 

Val Leu Ser Glu 
105 

Gly Ser Glu Ala 



Val Leu Gly His 

140 

Val Ser Gly Leu 
155 

Leu Gly Gly Val 
170 

Trp Ala Asp Leu 
185 

Lys Asn Arg Ala 



Tyr Val Pro Val 

220 

Ser Gly Phe Gin 
235 

Leu Arg Val Gly 

250 

Ala Asp Thr Arg 
265 

Glu Met He Leu 



Val Ser Met Val 

300 

Glu Ala Arg His 



Cys Val Gly Gly 
15 

Gin Arg Pro Gly 
30 

Gly Gly Gly Glu 
45 

Arg Leu Leu Glu 



Met Ser Ser Ser 

80 

Pro Lys Pro Gly 
95 

Val Pro Ser Val 
110 

Asp He Asp Glu 
125 

Glu Ala Met Lys 



Arg Gly Leu Gly 

160 

Lys Ala Val Thr 
175 

Ser Ser Gin Phe 
190 

Glu Val Ser Gin 
205 

Thr Ala Tyr Thr 



Val Val Val Leu 

240 

Glu Phe Cys His 

255 

Gly Leu Phe Gly 
270 

Thr Asp Ser Asn 
285 

Thr Lys Asp Asn 



Gly Phe Glu Ser 
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305 

Gly Asp Phe Val 



Gly Asn Gin Pro 

340 

He Cys Asp Thr 
355 

Ser Gin Val Lys 

370 

Ser Leu Ala Glu 
385 

Arg Pro Ala Gin 



Ala Gin His Gly 

420 

Glu Leu Val Ala 
435 

Val Gin Gin Asn 
45Q 

Val Ala Ala Gly 
465 

Ala Ala Gin Glu 



Met Gin Trp Leu 

500 

Glu Val Leu Thr 
515 

Gly Gin Val Ala 
530 

Gin Lys Tyr Phe 
545 

Lys Asn Phe Ala 



He Val Thr Asp 

580 

Phe Leu Phe Arg 
595 

Ala Ala Ala Val 
610 



310 

Ser Phe Ser Glu 
325 

Met Glu He Lys 



Ser Asn Phe Ser 

360 

Val Pro Lys Lys 
375 

Pro Asp Phe Val 
390 

Leu His He Gly 
405 

Arg Pro Pro Arg 



Leu Ala Gin Ala 

440 

Asn Leu Asp Glu 
455 

Asp Leu Ala Pro 
470 

Val Met Lys Ala 
485 

Tyr Phe Asp Ala 



Glu Asp Lys Cys 

520 

Val Phe Gly Ser 
535 

Leu Val Gly Ala 
550 

Met He Gly Leu 
565 

Met Asp Thr He 



Pro Trp Asp Val 

. 600 

Arg Gin Met Asn 
615 



89 



315 

Val Gin Gly Met 
330 

Val Leu Gly Pro 
345 

Asp Tyr He Arg 



He Ser Phe Lys 

380 

Val Thr Asp Phe 
395 

Phe Gin Ala Leu 
410 

Pro Arg Asn Glu 
425 

Val Asn Ala Arg 



Asp Leu He Arg 

460 

He Asn Ala Phe 
475 

Cys Ser Gly Lys 
490 

Leu Glu Cys Leu 
505 

Leu Gin Arg Gin 



Asp Leu Gin Glu 

540 

Gly Ala He Gly 
555 

Gly Cys Gly Glu 
570 

Glu Lys Ser Asn 
585 

Thr Lys Leu Lys 



Pro His He Arg 

620 



320 

Val Glu Leu Asn 
335 

Tyr Thr Phe Ser 
350 

Gly Gly He Val 
365 

Ser Leu Val Ala 



Ala Lys Phe Ser 

400 

His Gin Phe Cys 
415 

Glu Asp Ala Ala 
430 

Ala Leu Pro Ala 
445 

Lys Leu Ala Tyr 



He Gly Gly Leu 

480 

Phe Met Pro He 
495 

Pro Glu Asp Lys 
510 

Asn Arg Tyr Asp 

525 

Lys Leu Gly Lys 



Cys Glu Leu Leu 

560 

Gly Gly Glu He 
575 

Leu' Asn Arg Gin 
590 

Ser Asp Thr Ala 
605 

Val Thr Ser His 
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Gin Asn Arg Val 
625 

Phe Gin Asn Leu 



Arg Met Tyr Met 

660 

Glu Ser Gly Thr 
675 

Phe Leu Thr Glu 
690 

lie Pro lie Cys 
705 

Leu Gin Trp Ala 



Glu Asn Val Asn 

740 

Leu Arg Leu Ala 
755 

Arg Ser Leu Val 
770 

Trp Ala Cys His 
785 

Leu Leu His Asn 



Phe Trp Ser Gly 

820 

Asn Asn Pro Leu 
835 

Ala Gin Thr Tyr 
850 

Thr Phe Leu Gin 
865 

Val Lys lie His 



Val Asp Asp Ser 

900 

Asp Lys Leu Pro 

915 



Gly Pro Asp Thr 
630 

Asp Gly Val Ala 
645 

Asp Arg Arg Cys 



Leu Gly Thr Lys 

680 

Ser Tyr Ser Ser 
695 

Thr Leu Lys Asn 
710 

Arg Asp Glu Phe 
725 

Gin Tyr Leu Thr 



Gly Thr Gin Pro 

760 

Leu Gin Arg Pro 
775 

His Trp His Thr 
790 

Phe Pro Pro Asp 
805 

Pro Lys Arg Cys 



His Leu Asp Tyr 

840 

Gly Leu Thr Gly 
855 

Ser Val Gin Val 

870 

Val Ser Asp Gin 
885 

Arg Leu Glu Glu 



Gly Phe Lys Met 

920 



Glu Arg lie Tyr 
635 

Asn Ala Leu Asp 
650 

Val Tyr Tyr Arg 
665 

Gly Asn Val Gin 



Ser Gin Asp Pro 

700 

Phe Pro Asn Ala 
715 

Glu Gly Leu Phe 
730 

Asp Pro Lys Phe 
745 

Leu Glu Val Leu 



Gin Thr Trp Ala 

780 

Gin Tyr Ser Asn 
795 

Gin Leu Thr Ser 

810 

Pro His Pro Leu 
825 

Val Met Ala Ala 



Ser Gin Asp Arg 

860 

Pro Glu Phe Thr 
875 

Glu Leu Gin Ser 
890 

Leu Lys Ala Thr 
905 

Tyr Pro lie Asp 



Asp Asp Asp Phe 

640 

Asn Val Asp Ala 

655 

Lys Pro Leu Leu 
670 

Val Val He Pro 
685 

Pro Glu Lys Ser 



He Glu His Thr 

720 

Lys Gin Pro Ala 
735 

Val Glu Arg Thr 
750 

Glu Ala Val Gin 
765 

Asp Cys Val Thr 



Asn He Arg Gin 

800 

Ser Gly Ala Pro 
815 

Thr Phe Asp Val 
830 

Ala Asn Leu Phe 
845 

Ala Ala Val Ala 



Pro Lys Ser Gly 

880 

Ala Asn Ala Ser 

895 

Leu Pro Ser Pro 
910 

Phe Glu Lys Asp 
925 
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Asp Asp Ser Asn Phe His Met Asp Phe lie Val Ala Ala Ser Asn Leu 
930 935 940 

Arg Ala Glu Asn Tyr Asp lie Pro Ser Ala Asp Arg His Lys Ser Lys 
945 950 955 960 

Leu lie Ala Gly Lys He He Pro Ala He Ala Thr Thr Thr Ala Ala 

965 970 975 

4 

Val Val Gly Leu Val Cys Leu Glu Leu Tyr Lys Val Val Gin Gly His 

980 985 990 

Arg Gin Leu Asp Ser Tyr Lys Asn Gly Phe Leu Asn Leu Ala Leu Pro 
995 1000 1005 

Phe Phe Gly Phe Ser Glu Pro Leu Ala Ala Pro Arg His Gin Tyr 
1010 1015 1020 

Tyr Asn Gin Glu Trp Thr Leu Trp Asp Arg Phe Glu Val Gin Gly 
1025 1030 1035 

Leu Gin Pro Asn Gly Glu Glu Met Thr Leu Lys Gin Phe Leu Asp 
1040 , 1045 1050 

Tyr Phe Lys Thr Glu His Lys Leu Glu He Thr Met Leu Ser Gin 
1055 1060 1065 

Gly Val Ser Met Leu Tyr Ser Phe Phe Met Pro Ala Ala Lys Leu 
1070 1075 1080 

Lys Glu Arg Leu Asp Gin Pro Met Thr Glu He Val Ser Arg Val 
1085 1090 1095 

Ser Lys Arg Lys Leu Gly Arg His Val Arg Ala Leu Val Leu Glu 
1100 1105 1110 

Leu Cys Cys Asn Asp Glu Ser Gly Glu Asp Val Glu Val Pro Tyr 
1115 1120 1125 

Val Arg Tyr Thr He Arg 
1130 



<210> 117 • 
<211> 215 
<212> PRT 

<213> Homo sapiens. 
<220> 

<221> SITE 
<222> (116) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 117 

Met Glu Leu Ser Cys Pro Gly Ser Arg Cys Pro Val Gin Glu Gin Arg 
15 10 15 

Ala Arg Trp Glu Arg Lys Arg Ala Cys Thr Ala Arg Glu Leu Leu Glu 
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20 



25 



30 



Thr Glu Arg Arg Tyr Gin Glu Gin Leu Gly Leu Val Ala Thr Tyr Phe 
35 40 45 

Leu Gly lie Leu Lys Ala Lys Gly Thr Leu Arg Pro Pro Glu Arg Gin 
50 55 60 

Ala Leu Phe Gly Ser Trp Glu Leu lie Tyr Gly Ala Ser Gin Glu Leu 
65 70 75 80 

Leu Pro Tyr Leu Glu Gly Gly Cys Trp Gly Gin Gly Leu Glu Gly Phe 

85 90 95 

Cys Arg His Leu Glu Leu Tyr Asn Gin Phe Ala Ala Asn Ser Glu Arg 

100 105 110 

Ser Gin Thr Xaa Leu Gin Glu Gin Leu Lys Lys Asn Lys Gly Phe Arg 
115 120 125 

Lys Phe Val Arg Leu Gin Glu Gly Arg Pro Glu Phe Gly Gly Leu Gin 
130 135 140 

Leu Gin Asp Leu Leu Pro Leu Pro Leu Gin Arg Leu Gin Gin Tyr Glu 
145 150 155 160 

Asn Leu Val Val Ala Leu Ala Glu Asn Thr Gly Pro Asn Ser Pro Asp 

165 170 175 

His Gin Gin Leu Thr Arg Arg Phe Leu Leu Leu Gly Asn Ala Gly Trp 

180 185 190 

Arg Leu Pro Leu Leu Tyr Ser Phe Leu lie Leu Thr Ser Asn Asn Val 
195 200 205 



Trp Tyr Asp Pro lie Phe His 
210 215 



<210> 118 
<211> 69 
<212> PRT 

<213> Homo sapiens 

<400> 118 

Glu lie Leu Leu Lys Lys Lys Asn Gin Glu Thr Lys Ser Asn Pro Thr 
15 10 15 

Lys Pro Gin Met Asn Gin Pro Leu Thr Gin Met Arg Gly Phe Gly Thr 

20 25 30 

Asp Lys Leu Cys Ala Val Ser Met Ala Arg His Leu Ser Arg Leu Gin 

35 40 45 

Leu Cys Lys Cys Gly Tyr Phe Tyr Val Val Tyr Ser Phe Tyr His Leu 
50 55 60 

Phe Phe His Trp lie 
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65 



<210> 119 
<211> 98 

<212> PRT 

<213> Homo sapiens 
<400> 119 

Met Cys Met Arg Leu Cys Ala Ala Leu Leu Pro Ala Pro Cys Thr Leu 
15 10 15 

Arg Ala Ser Trp Gly Val Arg Gly Ala Gin Trp Gly Phe Ser Ser Leu 

20 25 30 

His Glu Pro Gly Asp Pro Arg Gly Gly Ser lie Trp Asp Glu Pro Pro 
35 40 ' 45 . 

Pro Pro Asn Ala Gin Ala Ser Pro Gin Asp Pro Gly Gly Gly His His 
50 55 60 

Ser Gly Lys Pro Gly Val Gly Val Gly Phe Gly Leu Ser Thr Phe Leu 
65 70 75 80 

Leu Gin lie Pro Pro Thr His Pro Ser Pro Lys Ser Ser Pro Leu Ala 

85 90 95 

Leu Ala 



<210> 120 
<211> 1 
<212> PRT 

<213> Homo sapiens 

<400> 120 . 

Met 

1 



<210> 121 

<211> 303 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (176) 

<223> Xaa ecjuals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (177) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
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<222> (179) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (192) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (294) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (297) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE ^ 
<222> (302) 

<223> Xaa equals any of the naturally occurring L-amino acids 



<400> 121 

Met Ser Ser Asn Thr Met Leu Gin 
1 5 

Phe Ser Val Val Thr Trp Met He 

20 

Lys Leu Trp Ser Ala Leu Asn Leu 

35 40 

Asn Ser Ala Lys Ser Leu Phe Pro 
50 55 

Pro Leu Thr Glu Thr Glu Leu Arg 
65 70 

Asp Gin Gin He Pro Pro Arg Pro 

85 

Ser Ala Thr His Ser Thr Ala Thr 

100 



Lys Thr Leu Leu He Leu He Ser 
10 15 

Phe He He Ser Gin Asn Phe Thr 
25 30 

Ser He Ser Val His Tyr Trp Asn 

45 

Lys Thr Ser Leu He Pro Leu Lys 

60 

He Lys Glu He He Glu Lys Leu 

75 80 

Phe Thr His Val Asn Thr Thr Thr 
90 95 

He Leu Asn Pro Arg Asp Thr Tyr 
105 110 



Cys Arg Gly Asp 
115 

Gly Gin Arg Lys 
130 

Ser Pro Ala Leu 
145 

Asn Gly T!hx Tyr 



Gin Leu Asp He 

120 

Gin Tyr Gly Gly 
135 

Thr Ala Gly Ala 
150 

Leu Val Ser Phe 
165 



Leu Leu Glu Val 



Asp Phe Leu Arg 

140 

Ser Gly Lys Val 
155 

Thr Leu Phe Trp 
170 



Arg Asp His Leu 
125 

Ala Arg Met Ser 



Met Asp Phe Asn 

160 

Glu Gly Gin Xaa 
175 



Xaa Leu Xaa Leu Leu Leu He His Pro Ser Glu Gly Ala Ser Ala Xaa 
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Trp Arg Ala Arg 
195 

Phe Val Asn Gly 
210 

Asn Ser Asn Ala 
225 

Ala Phe Tyr Cys 



Tyr Met Thr Thr 

260 

Asn Ser Leu Phe 
275 

Arg Lys His lie 
290 



Asn Gin Gly Tyr 

200 

Thr Ser His Val 
215 

Glu Leu Cys Glu 
230 

Met Lys Pro Gin 
245 

Arg Asn Arg Glu 



His Arg Ser Lys 

280 

Asp Xaa Thr Asn 
295 



95 



185 

Asp Lys lie lie 



Phe Thr Glu Cys 

220 

Tyr Leu Asp Asp 
235 

His Met Pro Cys 

250 

Val Ser Tyr Leu 
265 

Val Gly Val Glu 



Xaa Asn Lys Arg 

300 



190 

Phe Lys Gly Lys 
205 

Gly Leu Thr Leu 



Arg Asp Gin Glu 

240 

Glu Ala Leu Thr 

255 

Thr Asp Lys Glu 
270 

Met Met Lys Asp 
285 

Glu Xaa lie 



<210> 122 
<211> 191 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (180) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (181) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (190) 

<223> Xaa ec[uals any of the naturally occurring L-amino acids 

<400> 122 

Met Ser Ser Asn Thr Met Leu Gin Lys Thr Leu Leu lie Leu lie Ser 
15 10 15 

Phe Ser Val Val Thr Trp Met lie Phe He He Ser Gin Asn Phe Thr 

20 25 30 



Lys Leu Trp Ser Ala Leu Asn Leu 

35 40 

Asn Ser Ala Lys Ser Leu Phe Pro 
50 55 

I 

Pro Leu Thr Glu Thr Glu Leu Arg 



Ser He Ser Val His Tyr Trp Asn 

45 

Lys Thr Ser Leu He Pro Leu Lys 

60 

He Lys Glu He He Glu Lys Leu 
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65 



70 



75 



80 



Asp Gin Gin lie Pro Pro Arg Pro Phe Thr Hie Val Asn Thr Thr Thr 

85 90 95 

Ser Ala Thr His Ser Thr Ala Thr lie Leu Asn Pro Arg Asp Thr Tyr 

100 105 110 

Cys Arg Gly Asp Gin Leu Asp He Leu Leu Glu Val Arg Asp His Leu 
115 120 125 

Gly Gin Arg Lys Gin Tyr Gly Gly Asp Phe Leu Arg Ala Arg Met Ser 
130 135 140 

Phe Pro Ala Leu Thr Ala Gly Ala Ser Gly Lys Val Met Asp Phe Thr 

145 150 155 160 

Met Ala Pro Thr Trp Gin Leu His Ser Gly Leu Gly Gly Pro Gly Leu 

165 170 175 



Pro Gly Ser Xaa Xaa Tyr Ser Pro Gin Val Glu Gly Ala Xaa Gly 

180 185 190 



<210> 123 
<211> 165 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (5) 

<223> Xaa equals any of the naturally occurring L-atnino acids 
<220> 

<221> SITE 
• <222> (7) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 123 

Asn Xaa Phe Ala Xaa Trp Xaa Gin Lys Asp Thr Leu Arg He Gin Trp 
15 10 15 
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Lys Lys His Ser 

20 

Xaa His Asp Tyr 

35 

Asn Thr Ala lie 
50 

lie Asp lie Phe 
65 

Arg Leu Phe Leu 



Asn lie Arg Glu 

100 

Gly Tyr lie His 
115 

Val Gly He He 
130 

Thr He His Pro 
145 

Leu Asn Tyr He 



Tyr Pro Phe Val 



He Pro Arg Glu 

40 

Val He Thr Phe 

55 

He Arg Arg Ala 
70 

Arg Ser Pro Ala 
85 

Met His He Glu 



Tyr Leu He Met 

120 

Asp Ala Trp Asp 
135 

Pro Asp His Val 
150 

Cys 

165 



97 



Thr Phe Gin Xaa 
25 

He Asp Arg Leu 



Gly Gin His Phe 

60 

He Gly Val Gin 
75 

Thr Lys Val He 
90 

Thr Glu Arg Phe 
105 

Lys Asp He Phe 



Met Thr He Ala 

140 

He Gly Asn Gin 
155 



Tyr Ser Leu He 
30 

Ser Gly Asp Lys 
45 

Arg Pro Phe Pro 



Lys Ala He Glu 

80 

He Lys Thr Glu 

95 

Gly Asp Phe His 
110 

Lys Asp Leu Asn 
125 

Tyr Gly Thr Asp 



He Asn Met Phe 

160 



<210> 124 
<211> 148 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (3) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
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<222> (99) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE • 
<222> (121) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 124 

Gly Phe Xaa Ala Ala Ala Ala Ala Ala Ala Val Val Ala Ala Ala Ala 
15 10 15 

Ala Ala Ser Val Glu Gly Arg Gin Pro Pro Gly Leu Gly Ala Val Gly 

20 25 30 

Pro Ala Gly Arg Xaa Ala Gly Ser Xaa Gly Xaa Arg Met Pro Ala Gly 
35 40 45 

Arg Val Ala Gly Ala Val Thr Gly Leu Gly Val Ser Trp Leu Arg Gly 
50 55 ' 60 

Lys Asn Ser Gly Val Pro Gly Ala Ala Leu Pro Pro Ala Ala Pro Ser 
65 70 75 80 

Val Ala Ser Leu Val Ala His Ser Gly Pro Ala Val Gly Pro Pro Leu 

85 90 95 

Ser Pro Xaa Ser Val Pro Gin Gly Gly Tyr Ser Lys Ser Gly Leu Pro 

100 105 110 

Leu Gin Asp Ala Gly Ser Pro Trp Xaa His Cys Arg Gly Thr Asp Cys 
115 120 125 

Gly Ser Ser Met Leu Asn Gly Val Glu Ala Gly Leu Ala Ala Ala Ala 
130 135 140 

Ser Cys Cys His 
145 



<210> 125 
<211> 124 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (63) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (86) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 125 

Met Val Val Ala Val Leu Leu Gly Phe Val Ala Met Val Leu Ser Val 
15 10 15 
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Val Gly Met Lys Cys Thr Arg Val Gly Asp Ser Asn Pro He Ala Lys 

20 25 30 

Gly Arg Val Ala He Ala Gly Gly Ala Leu Phe He Leu Ala Gly Leu 
35 40 45 

Cys Thr Leu Thr Ala Val Ser Trp Tyr Ala Thr Leu Val Thr Xaa Glu 
50 55 60 

Phe Phe Asn Pro Ser Thr Pro Val Asn Ala Arg Tyr Glu Phe Gly Pro 
65 70 75 80 

Ala Leu Phe Val Gly Xaa Asp Ser Ala Gly Leu Ala Val Leu Ser Gly 

85 90 95 

Ser Phe Leu Cys Cys Thr Cys Pro Glu Pro Glu Arg Pro Asn Ser Ser 

100 105 110 

Pro Gin Ala Leu Ser Ala Trp Thr Leu Cys Cys Cys 
115 120 



<210> 126 
<211> 246 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (30) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (212) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (220) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (243) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 126 

Met Ala Ser Ala Val Arg Gly Ser Arg Pro Trp Pro Arg Leu Gly Leu 
15 10 15 

Gin Leu Gin Phe Ala Ala Leu Leu Leu Gly Thr Leu Ser Xaa Gin Val 

20 25 30 

His Thr Leu Arg Pro Glu Asn Leu Leu Leu Val Ser Thr Leu Asp Gly 
35 40 45 • 
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Ser Leu His Ala 
50 

Arg Asp Asp Pro 
65 

Phe Leu Ser Asp 



Lys Gin Gin Gly 

100 

His Ala Ser Pro 
115 

Lys Gin Asp Ala 
130 

Met Thr Leu Thr 
145 

Arg Thr Gin Tyr 



Leu Ser Lys Gin 

55 

Val He Glu Gly 
70 

Pro Ala Asp Gly 
85 

Leu Met Lys Leu 



Cys Arg Ser Ser 

120 

Trp Phe Val Val 

135 

Thr Glu Gly Pro 
150 

Thr Val Thr Met 
165 



Thr Gly Asp Leu 

60 

Pro Met Tyr Val 

75 

Ser Leu Tyr He 
90 

Pro Phe Thr He 
105 

Asp Gly Val Phe 



Asp Pro Glu Ser 

140 

Ser Thr Pro Arg 
155 

His Asp Pro Arg 
170 



Lys Trp Thr Leu 



Thr Glu Met Ala 

80 

Leu Gly Thr Gin 

95 

Pro Glu Leu Val 
110 

Tyr Thr Gly Arg 
125 

Gly Glu Thr Gin 



Leu Tyr He Gly 

160 

Ala Pro Ala Leu 
175 



Arg Trp Asn Thr 

180 

Ser Thr Gly Lys 

195 

Ala Ala His Xaa 
210 

Arg Asn Leu Gly 
225 

Thr Lys Xaa Arg 



Thr Tyr Arg Arg 



Tyr Met Ser Gin 

200 

Gly Thr Pro Gly 
215 

Arg Ala Leu Gly 
230 

Ala Trp 
245 



Tyr Ser Thr Pro 
185 

Leu Gly Val Leu 



Ser Gly Thr Xaa 

220 

Asn Gly Pro Ala 
235 



Pro Met Asp Gly 
190 

Arg Glu Gly Pro 
205 

Leu Leu Asp Thr 



Thr Pro Leu Gly 

240 



<210> 127 
<211> 452 
<212> PRT 

<213> Homo sapiens 

<400> 127 

Met Glu Leu Ala Leu Arg Arg Ser Pro Val Pro Arg Trp Leu Leu Leu 
15 10 15 

Leu Pro Leu Leu Leu Gly Leu Asn Ala Gly Ala Val He Asp Trp Pro 

20 25 30 

Thr Glu Glu Gly Lys Glu Val Trp Asp Tyr Val Thr Val Arg Lys Asp 
35 40 45 

Ala Tyr Met Phe Trp Trp Leu Tyr Tyr Ala Thr Asn Ser Cys Lys Asn 
50 55 ■ 60 
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Phe Ser Glu Leu Pro Leu Val Met Trp Leu Gin Gly Gly Pro Gly Gly 
65 70 75 80 

Ser Ser Thr Gly Phe Gly Asn Phe Glu Glu He Gly Pro Leu Asp Ser 

85 90 95 

Asp Leu Lys Leu Arg Lys Thr Thr Trp Leu Gin Ala Ala Ser Leu Leu 

100 105 110 

Phe Val Asp Asn Pro Val Gly Thr Gly Phe Ser Tyr Val Asn Gly Ser 
115 120 125 

Gly Ala Tyr Ala Lys Asp Leu Ala Met Val Ala Ser Asp Met Met Val 
130 135 140 

Leu Leu Lys Thr Phe Phe Ser Cys His Lys Glu Phe Gin Thr Val Pro 
145 150 155 160 

Phe Tyr He Phe Ser Glu Ser Tyr Gly Gly Lys Met Ala Ala Gly He 

165 170 175 

Gly Leu Glu Leu Tyr Lys Ala He Gin Arg Gly Thr He Lys Cys Asn 

180 185 190 

Phe Ala Gly Val Ala Leu Gly Asp Ser Trp He Ser Pro Val Asp Ser 
195 200 205 

Val Leu Ser Trp Gly Pro Tyr Leu Tyr Ser Met Ser Leu Leu Glu Asp 
210 215 220 

Lys Gly Leu Ala Glu Val Ser Lys Val Ala Glu Gin Val Leu Asn Ala* 
225 230 235 240 

Val Asn Lys Gly Leu Tyr Arg Glu Ala Thr Glu Leu Trp Gly Lys Ala 

245 250 255 

Glu Met He He Glu Gin Asn Thr Asp Gly Val Asn Phe Tyr Asn He 

260 265 270 

Leu Thr Lys Ser Thr Pro Thr Ser Thr Met Glu Ser Ser Leu Glu Phe 
275 280 285 

Thr Gin Ser His Leu Val Cys Leu Cys Gin Arg His Val Arg His Leu 
290 295 300 

Gin Arg Asp Ala Leu Ser Gin Leu Met Asn Gly Pro He Arg Lys Lys 
305 310 315 320 

Leu Lys He He Pro Glu Asp Gin Ser Trp Gly Gly Gin Ala Thr Asn 

325 330 335 

Val Phe Val Asn Met Glu Glu Asp Phe Met Lys Pro Val He Ser He 

340 345 350 

Val Asp Glu Leu Leu Glu Ala Gly He Asn Val Thr Val Tyr Asn Gly 
355 360 365 

Gin Leu Asp Leu He Val Asp Thr Met Gly Gin Glu Ala Trp Val Arg 
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370 375 * 380 

Lys Leu Lys Trp Pro Glu Leu Pro Lys Phe Ser Gin Leu Lys Trp Lys 
385 390 395 400 

Ala Leu Tyr Ser Asp Pro Lys Ser Leu Glu Thr Ser Ala Phe Val Lys 

405 410 415 

Ser Tyr Lys Asn Leu Ala Phe Tyr Trp He Leu Lys Ala Gly His Met 

420 425 430 

Val Pro Ser Asp Gin Gly Asp Met Ala Leu Lys Met Met Arg Leu Val 
435 440 445 

Thr Gin Gin Glu 
450 



<210> 128 

<211> 84 

<212> PRT 

<213> Homo sapiens 

<400> 128 

Val Arg Gly Gly Gly His Ser Arg Pro Leu Ser Ala Leu Glu Glu Arg 
1 5 10/15 

Lys Thr Asp Ser Tyr Arg Tyr Pro Arg Thr Gly Ser Lys Asn Pro Lys 

20 25 30 

He Ala Leu Lys Leu Ala Glu Phe Gin Thr Asp Ser Gin Gly Lys He 

35 40 45 

Val Ser Thr Gin Glu Lys Glu Leu Val Gin Pro Phe Ser Ser Leu Phe 
50 55 60 

Pro Lys Val Glu Tyr He Ala Arg Ala Gly Trp Thr Arg Asp Gly Lys 
^5 70 75 80 

Tyr Ala Trp Ala 



<210> 129 
<211> 349 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (183) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (191) 

<223> Xaa equals any of the naturally occurring L-amino acids 
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<220> 

<221> SITE 
<222> (192) 

<223> Xaa equals any of the naturally occurring L-amlno acids 
<220> 

<221> SITE 
<222> (334) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (344) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (345) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (348) 

<223> Xaa equals suiy of the naturally occurring L-amino acids 
<400> 129 

Met Phe Leu Asp Arg Pro Gin Gin Trp Leu Gin Leu Val Leu Leu Pro 
1 5 10 15 

Pro Ala Leu Phe lie Pro Ser Thr .Glu Asn Glu Glu Gin Arg Leu Ala 

. 20 25 30 

Ser Ala Arg Ala Val Pro Arg Asn Val Gin Pro Tyr Val Val Tyr Glu 

35 40 45 

Glu Val Thr Asn Val Trp lie Asn Val His Asp He Phe Tyr Pro Phe 
50 55 60 

Pro Gin Ser Glu Gly Glu TVsp Glu Leu Cys Phe Leu Arg Ala Asn Glu 
65 70 75 80 

Cys Lys Thr Gly Phe Cys His Leu Tyr Lys Val Thr Ala Val Leu Lys 

85 90 95 

Ser Gin Gly Tyr Asp Trp Ser Glu Pro Phe Ser Pro Gly Glu Asp Glu 

100 105 110 

Phe Lys Cys Pro He Lys Glu Glu He Ala Leu Thr Ser Gly Glu Trp 
115 120 125 

Glu Val Leu Ala Arg His Gly Ser Lys He Trp Val Asn Glu Glu Thr 
130 135 140 

Lys Leu Val Tyr Phe Gin Gly Thr Lys Asp Thr Pro Leu Glu His His 
145 150 155 160 



Leu Tyr Val Val Ser 

165 



Tyr Glu Ala Ala Gly Glu He Val Arg Leu 

170 175 



Thr 
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Thr Pro Gly Phe 

180 

Phe Val Ser His 
195 

Gin Ala Gly Gly 
210 

Pro Ala Gin Arg 
225 

Asp Ala Phe Tyr 



Phe Leu Val Ala 

260 

Ser Pro Arg Leu 
275 

Glu Ala Arg Arg 
290 

Pro Val Thr Ser 
305 

Pro Ser Met Gin 



Val Cys Val Leu 

340 



Ser His Xaa Cys 



He Thr Ala Gin 

200 

Thr Glu Trp Pro 
215 

Trp Pro Ala Pro 
230 

Pro Phe Leu Asn 
245 

Glu Thr Glu Arg 



Leu Gly Gly Gly 

280 

Asp Ser Glu Glu 
295 

Gin Ser Pro Gly 
310 

Leu Pro Val Pro 
325 

Phe Gly Gly Xaa 



Ser Met Ser Gin 
185 

Val Ala Ala Ala 



Ala Gly Pro Ser 

220 

Arg Ser Arg Cys 

235 

Ala Leu Gly Phe 
250 

Trp Trp Ser Arg 
265 

Gly His Thr Leu 



Arg Ala Ala Phe 

300 

Pro Ala Ser His 
315 

Pro Gly Gin Pro 
330 

Xaa Phe He Xaa 
345 



Asn Phe Xaa Xaa 
190 

Ser Ala Gly Asn 
205 

Glu Ala Leu Cys 



Leu His Arg Pro 

240 

Tyr Val Arg Cys 
255 

Ala Ser Pro Ser 
270 

Met Gly Thr Gly 
285 

Arg Leu Gly Leu 



Arg Pro Gin His 

320 

Pro Xaa Leu Asp 
335 

He 



<210> 130 

<211> 177 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (121) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (122) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 130 

Met Lys Val Leu Ala Thr Ser Phe Val Leu Gly Ser Leu Gly Leu Ala 
15 10 15 

Phe Tyr Leu Pro Leu Val Val Thr Thr Pro Lys Thr Leu Ala He Pro 

20 25 30 

Glu Lys Leu Gin Glu Ala Val Gly Lys Val He He Asn Ala Thr Thr 
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35 



40 



45 



Cys Thr Val Thr Cys Gly Leu Gly Tyr Lys Glu Glu Thr Val Cys Glu 
50 55 60 

Val Gly Pro Asp Gly Val Arg Arg Lys Cys Gin Thr Arg Arg Leu Glu 
65 70 75 80 

Cys Leu Thr Asn Trp lie Cys Gly Met Leu His Phe Thr lie Leu He 

85 90 95 

Gly Lys Glu Phe Glu Leu Ser Cys Leu Ser Ser Asp He Leu Glu Phe 

100 105 110 

Gly Gin Glu Ala Phe Arg Phe Thr Xaa Xaa Leu Ala Arg Gly Val He 
115 120 125 

Ser Thr Asp Asp Glu Val Phe Lys Pro Phe Gin Ala Asn Ser His Phe 
130 135 140 

Val Lys Phe Lys Tyr Ala Gin Glu Tyr Asp Ser Gly Thr Tyr Arg Cys 
145 150 155 160 

Asp Val Gin Leu Val Lys Asn Leu Arg Leu Val Lys Ser Ser He Leu 

165 170 175 



Gly 



<210> 131 
<211> 131 
<212> PRT 

<213> Homo sapiens 
<400> 131 

Asn He Phe Leu Glu Trp He Leu Arg Arg He Leu Ser Leu Trp Arg 
15 10 15 

Gly Thr Phe Leu Met His Gly Arg Ala Gly Val Asn Arg He Ser Tyr 

20 25 30 

Trp Pro Ala Asp Pro Glu He Ser Leu Leu Thr Glu Ala Ser Ser Ser 
35 40 45 

Glu Asp Ala Lys Leu Asp Ala Lys Ala Val Glu Arg Leu Lys Ser Asn 
50 55 60 

Ser Arg Ala His Val Cys Val Leu Leu Gin Pro^Leu Val Cys Tyr Met 
65 70 75 80 

Val Gin Phe Val Glu Glu Thr Ser Tyr Lys Cys Asp Phe He Gin Lys 

85 90 95 

He Thr Lys Thr Leu Pro Asp Ala Asn Thr Asp Phe Tyr Tyr Glu Cys 

100 105 110 

Lys Gin Glu Arg He Lys Glu Tyr Glu Met Leu Lys Lys Lys Lys Lys 
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115 ' 120 125 



Lys Lys Thr 
130 



<210> 132 
<211> 180 
<212> PRT 

<213> Homo sapiens 
<400> 132 

Met Thr Ser Val Ser Gin Ala Ser Leu Asp Val Ser Met lie lie lie 
15 10 15 

He Ser Leu Gly Ala He Cys Ala Val Leu Leu Val He Met Val Leu 

20 25 30 

Phe Ala Thr Arg Cys Asn Arg Glu Lys Lys Asp Thr Arg Ser Tyr Asn 
35 40 45 

Cys Arg Val Ala Glu Ser Thr Tyr Gin His His Pro Lys Arg Pro Ser 
50 55 60 

Arg Gin He His Lys Gly Asp He Thr Leu Val Pro Thr He Asn Gly 
65 70 75 80 

Thr Leu Pro lie Arg Ser His His Arg Ser Ser Pro Ser Ser Ser Pro 

85 90 95 

Thr Leu Glu Arg Gly Gin Met Gly Ser Arg Gin Ser His Asn Ser His 

100 105 110 

Gin Ser Leu Asn Ser Leu Val Thr He Ser Ser Asn His Val Pro Glu 
115 120 125 

Asn Phe Ser Leu Glu Leu Thr His Ala Thr Pro Ala Val Glu Arg Leu 
130 135 140 

Ser Ala Ser Phe Asn Ala Ser Pro Gly Ala He Ser Ala Lys Thr Lys 
145 150 155 160 

Phe Ser Arg Lys Gin He Phe Gin Glu Leu Gin He Cys Pro Ser Arg 

165 170 175 

His Gly Gin He 

180 



<210> 133 
<211> 200 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (140) 

<223> Xaa equals any of the naturally occurring L-amino acids 
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<220> 

<221> SITE 

<222> (155) 

<223> Xaa equals any of the naturally occurring L-amino acids 

1 

<220> 

<221> SITE 

<222> (165) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (173) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (194) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (196) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 133 

Met Ala Val Tyr Val Gly Met Leu Arg Leu Gly Arg Leu Cys Ala Gly 
15 10 15 

Ser Ser Gly Val Leu Gly Ala Arg Ala Ala Leu Ser Arg Ser Trp Gin 

20 25 30 

Glu Ala Arg Leu Gin Gly Val Arg Phe Leu Ser Ser Arg Glu Val Asp 
35 40 45 

Arg Met Val Ser Thr Pro lie Gly Gly Leu Ser Tyr Val Gin Gly Cys 
50 55 60 

Thr Lys Lys His Leu Asn Ser Lys Thr Val Gly Gin Cys Leu Glu Thr 
65 70 75 80 

Thr Ala Gin Arg Val Pro Glu Arg Glu Ala. Leu Val Val Leu His Glu 

85 90 95 

Asp Val Arg Leu Thr Phe Ala Gin Leu Lys Glu Glu Val Asp Lys Ala 

100 105 110 

Ala Ser Gly Leu Leu Ser lie Gly Leu Cys Lys Gly Asp Arg Leu Gly 
115 120 125 

Met Trp Gly Pro Asn Ser Tyr Ala Trp Val Leu Xaa Gin Leu Ala Thr 
130 135 140 

Gly Gin Ala Gly He He Leu Val Ser Val Xaa Pro Ala Tyr Gin Ala 
145 150 155 160 

Met Glu Trp Ser Xaa Ser Ser Lys Lys Trp Ala Ser Xaa Ala Leu Val 
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165 



170 



175 



Val Pro Lys Gin Phe Lys Thr Lys His Asn Thr Thr Phe Leu Lys Gin 

180 185 , 150 



He Xaa Pro Xaa Trp Arg Met Pro 
195 200 



<210> 134 
<211> 141 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (140) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 134 

Met Gly Pro Arg Gly Cys Ala Leu Ala His Ser Leu Leu Pro Leu Leu 
15 10 15 

Cys Gin His Val Trp Thr Ser Pro Arg Tyr Cys Arg Gin Cys Thr Arg 

20 25 30 

Glu Pro Arg His Cys Cys Pro Ala Pro Ala Ser Ala Gly Val Gin Tyr 
35 40 45 

Met Cys Ala Tyr Gly Cys His His Pro Thr Phe Ala Gly Val Tyr Thr 
50 55 60 

Pro Ser His Thr Thr Val Ala Thr Ser He Cys Thr Gin Thr Pro Pro 
65 70 75 80 

His Gin Cys Cys Trp Ser Glu His Thr His Val Val Ser Thr Thr Pro 

85 90 95 

Leu Leu Pro Ala Tyr Met His Met Ser Met Asp Pro Ala Ala Thr Thr 

100 105 110 

Gin Met Lys Cys Phe Cys Arg His Pro He Arg Ala Phe Leu Pro Val 
115 120 125 

Glu Trp Glu His Leu Ser Pro Phe Asn Thr Ala Xaa Ala 
130 135 140 



<210> 135 
<211> 201 
<212> PRT 

<213> Homo sapiens 
<400> 135 

His Met Asp Phe He Val Ala Ala Ser Asn Leu Arg Ala Glu Asn Tyr 
15 10 15 

Asp He Pro Ser Ala Asp Arg His Lys Ser Lys Leu He Ala Gly Lys 
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20 

lie lie Pro Ala 
35 

Cys Leu Glu Leu 
50 

Tyr Lys Asn Gly 
65 

Glu Pro Leu Ala 



Leu Trp Asp Arg 

100 

Met Thr Leu Lys 
115 

Glu lie Thr Met 
130 

Met Pro Ala Ala 
145 

He Val Ser Arg 



Leu Val Leu Glu 

180 

Val Pro Tyr Val 
195 



He Ala Thr Thr 

40 

Tyr Lys Val Val 

55 

Phe Leu Asn Leu 
70 

Ala Pro Arg His 
85 

Phe Glu Val Gin 



Gin Phe Leu Asp 

120 

Leu Ser Gin Gly 
135 

Lys Leu Lys Glu 
150 

Val Ser Lys Arg 
165 

Leu Cys Cys Asn 



Arg Tyr Thr He 

200 



25 

Thr Ala Ala Val 



Gin Gly His Arg 

60 

Ala Leu Pro Phe 

75 

Gin Tyr Tyr Asn 
90 

Gly Leu Gin Pro 
105 

Tyr Phe Lys Thr 



Val Ser Met Leu 

140 

Arg Leu Asp Gin 
155 

Lys Leu Gly Arg 

170 

Asp Glu Ser Gly 
185 

Arg 



30 

Val Gly Leu Val 
45 

Gin Leu Asp Ser 



Phe Gly Phe Ser 

80 

Gin Glu Trp Thr 

95 

Asn Gly Glu Glu 
110 

Glu His Lys Leu 
125 

Tyr Ser Phe Phe 



Pro Met Thr Glu 

160 

His Val Arg Ala 
175 

Glu Asp Val Glu 
190 



<210> 136 
<211> 52 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (46) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 136 

Met Val Pro He Phe Leu Leu Lys Cys Leu Leu Leu His Val Pro Leu 
15 10 15 

Cys Met Ser Ser Asn Leu Ser Phe His Ser Ser His His Leu His He 

20 25 30 

Phe Leu Pro Ser Phe Ser Ser His Leu Pro Arg Pro Leu Xaa He Pro 
35 40 45 

Pro Leu Ser Pro 
50 



* 
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<210> 137 
<211> 215 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (116) 

<223> Xaa ec[uals any of the naturally occurring L-amino acids 
<400> 137 

Met Glu Leu Ser Cys Pro Gly Ser Arg Cys Pro Val Gin Glu Gin Arg 
15 10 15 

Ala Arg Trp Glu Arg Lys Arg Ala Cys Thr Ala Arg Glu Leu Leu Glu 

20 25 30 

Thr Glu Arg Arg Tyr Gin Glu Gin Leu Gly Leu Val Ala Thr Tyr Phe 
35 40 45 

Leu Gly lie Leu Lys Ala Lys Gly Thr Leu Arg Pro Pro Glu Arg Gin 
50 55 60 

Ala Leu Phe Gly Ser Trp Glu Leu lie Tyr Gly Ala Ser Gin Glu Leu 
SS 70 75 80 

Leu Pro Tyr Leu Glu Gly Gly Cys Trp Gly Gin Gly Leu Glu Gly Phe 

85 90 95 

Cys Arg His Leu Glu Leu Tyr Asn Gin Phe Ala Ala Asn Ser Glu Arg 

100 105 110 

Ser Gin Thr Xaa Leu Gin Glu Gin Leu Lys Lys Asn Lys Gly Phe Arg 
115 120 125 

Lys Phe Val Arg Leu Gin Glu Gly Arg Pro Glu Phe Gly Gly Leu Gin 
130 135 140 

Leu Gin Asp Leu Leu Pro Leu Pro Leu Gin Arg Leu Gin Gin Tyr Glu 
145 150 155 160 

Asn Leu Val Val Ala Leu Ala Glu Asn Thr Gly Pro Asn Ser Pro Asp 

165 170 175 

His Gin Gin Leu Thr Arg Arg Phe Leu Leu Leu Gly Asn Ala Gly Trp 

180 185 190 

Arg Leu Pro Leu Leu Tyr Ser Phe Leu He Leu Thr Ser Asn Asn Val 
195 200 205 

Trp Tyr Asp Pro He Phe His 
210 215 



<210> 138 
<211> 238 
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<212> PRT 

<213> Homo sapiens 
<400> 138 

Met Ala Leu Leu Ala Asp Cys Ala Leu Pro Pro Glu Leu Arg Gly Asp 
^ 1 5 10 • 15 

Leu Trp Glu Leu Pro Phe Pro Cys Pro Asp Gly Phe Asn Ser Cys Pro 

20 25 30 

Asp He Cys Phe Arg Val Ala Gly Cys Ser Phe Leu Cys His Lys Ala 
35 40 45 

Phe Phe Cys Gly Arg Ser Asp Tyr Phe Arg Ala Leu Leu Asp Asp His 
50 55 60 

Phe Arg Glu Ser Glu Glu Pro Ala Thr Ser Gly Gly Pro Pro Ala Val 
65 70 75 80 

Thr Leu His Gly He Ser Pro Asp Val Phe Thr His Val Leu Tyr Tyr 

85 90 95 

Met Tyr Ser Asp His Thr Glu Leu Ser Pro Glu Ala Ala Tyr Asp Val 

100 105 110 

Leu Ser Val Ala Asp Met Tyr Leu Leu Pro Gly Leu Lys Arg Leu Cys 
115 120 125 

Gly Arg Ser Leu Ala Gin Met Leu Asp Glu Asp Thr Val Val Gly Val 
130 135 140 

Trp Arg Val Ala Lys Leu Phe Arg Leu Ala Arg Leu Glu Asp Gin Cys 
145 150 155 160 

Thr Glu Tyr Met Ala Lys Val He Glu Lys Leu Val Glu Arg Glu Asp 

165 170 175 

Phe Val Glu Ala Val Lys Glu Glu Ala Ala Ala Val Ala Ala Arg Gin 

180 185 190 

Glu Thr Asp Ser He Pro Leu Val Asp Asp He Arg Phe His Val Ala 
195 200 205 

Ser Thr Val Gin Thr Tyr Ser Ala He Glu Glu Ala Gin Gin Arg Leu 
210 215 220 

Arg Ala Leu Glu Asp Leu Leu Val Ser He Gly Leu Asp Cys 

225 230 235 



<210> 139 

<211> 191 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (180) 



wo 02/24721 



PCT/USOl/00544 



112 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (181) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (190) 

<223> Xaa equals any of the naturally occurring L-araino acids 

<400> 139 

Met Ser Ser Asn Thr Met^ Leu Gin Lys Thr Leu Leu lie Leu He Ser 
1 5 10 15 

Phe Ser Val Val Thr Trp Met He Phe He He Ser Gin Asn Phe Thr 

20 25 30 

Lys Leu Trp Ser Ala Leu Asn Leu Ser He Ser Val His Tyr Trp Asn 
35 40 45 

Asn Ser Ala Lys Ser Leu Phe Pro Lys Thr Ser Leu He Pro Leu Lys 
50 55 60 

Pro Leu Thr Glu Thr Glu Leu Arg He Lys Glu He He Glu Lys Leu 
65 70 75 80 

Asp Gin Gin He Pro Pro Arg Pro Phe Thr His Val Asn Thr Thr Thr 

85 90 95 

Ser Ala Thr His Ser Thr Ala Thr He Leu Asn Pro Arg Asp Thr Tyr 

100 105 110 

Cys Arg Gly Asp Gin Leu Asp He Leu Leu Glu Val Arg Asp His Leu 
115 120 125 

Gly Gin Arg Lys Gin Tyr Gly Gly Asp Phe Leu Arg Ala Arg Met Ser 
130 135 140 

Phe Pro Ala Leu Thr Ala Gly Ala Ser Gly Lys Val Met Asp Phe Thr 
145 150 155 160 

Met Ala Pro Thr Trp Gin Leu His Ser Gly Leu Gly Gly Pro Gly Leu 

165 170 175 

Pro Gly Ser Xaa Xaa Tyr Ser Pro Gin Val Glu Gly Ala Xaa Gly 

180 185 190 
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C07H Sl/04, 21/OS; C07K 5/00, 14/00; CI8Q I/68; CiSN l/SI, 15/63, 15/85, 15/86 

A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : - 

536/25.1, 23.5, 24.31; 530/350, 300; 435/6, 69.1, 25S.3, 320.1, 325 

B. FIELDS SEARCHED 

Electronic data bases consulted (Name of data base and where practicable terms used): 

Sequence Search (Database: GenEmbl, N_Geneseq_040l, Issued_Patent_NA, EST, A_Cene8eq_0401, Issued 
^PatentsJVA, PIR_67, SwissProt.39, SPTREMBL^lS) 

EAST (Database; USPT, EPO, JPO, Derwent) 

STN (Database: biosis caplus, embase, medline, scisearch) 

search Teras: secreted protein, claudin, four-transmembrane domain protein, polynucleotides, human kidney 

BOX IL OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under POT Rule 13.1. In order for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Groups 1-57, claims 1-10, 14, 15 and 21, all in part, drawn to an isolated nucleic acid of SEQ ID NO X or a peptide of 
SEQ ID NO; Y, wherein X and Y are values that correlate to those listed in Table 1, and correspond to one of the 
cDNA done IDs, respectively. For examples, 

If group 1 is elected, this correlates to Gene No 1, cDNA clone ID HFKLX58 of Table 1, wherein X is 11 
and Y is 68. 

If group 2 is elected, this correlates to Gene No 2, cDNA clone ID HUVFH14, wherein X is 12 and Y is 68. 

Groups 58-114, claims 11, 12 and 16, all in part, each group directed to a peptide of SEQ ID NO; Y, wherein Y 
correlates to one of those listed in Table 1, and corresponds to one of the cDNA Clone IDs, respectively. For 
examples. 

If group 58 is elected, this correlates to Gene No 1, cDNA clone ID HFKLX38 of Table 1, wherein Y is 68. 
If group 59 is elected, this correlates to Gene No 2, cDNA clone ID HUVFH14, wherein Y is 69. 

Groups 115-171, claim 13, in part, drawn to an isolated antibody which binds to a protein with SEQ ID NO Y, 
wherein Y correlates to one of those listed in Table 1, and corresponds to one of the cDNA Clone IDs, respectively. 
For examples. 

If group 115 is elected, this correlates to Gene No 1, cDNA clone ID HFKLX58 of Table 1, wherein Y is 68. 
If group 116 is elected, this correlates to Gene No 2, cDNA clone ID HUVFH14, wherein Y is 69. 

Groups 172-228, claim 17, in part, drawn to a method for preventing, treating or ameliorating an undefined medical 
condition by administering a polypeptide of SEQ ID NO Y, wherein Y correlates to one of those listed in Table 1, and 
corresponds to one of the cDNA Clone IDs, respectively. For examples, 

If group 172 is elected, this correlates to Gene No 1, cDNA clone ID HFKLXdS of Table 1, wherein Y is 68. 

If group 173 is elected, this correlates to Gene No 2, cDNA clone ID HUVFH14, wherein Y is 69. 

Groups 229-285, claim 17, in part, drawn to a method for preventing, treating or ameliorating an undefined medical 
condition by administering a polynucleotide of SEQ ID NO X encoding a protein of SEQ ID NO Y, wherein X and Y 
correlate to one of those listed in Table 1, and correspond to one of the cDNA Clone IDs, respectively. For examples, 
If group 229 is elected, this correlates to Gene No 1, cDNA clone ID HFKLX38 of Table 1, wherein X is 11 



Form PCT/ISA/210 (extra sheet) (July 1998)* 



internaHonal search report 



International application No. 
PCT/USOl/0054* 



and Y is 68. 

If group 8dO is elected, this correlates to Gene No 8» cDNA clone ID HUVFHl^, wherein X is IS and Y is 

69. 



Groups 286-348, claim 18, in part, drawn to a method of diagnosis of an undefmed pathological condition by 
determining the presence or absence of a mutation in a polynucleotide of SEQ ID NO X, wherein X correlates to one 
of those listed in Table 1, and corresponds to one of the cDNA Clone IDs, respectively. For examples, 

If group 886 is elected, this correlates to Gene No 1, cDNA clone ID HFKLXSS of Table 1, wherein X is 11. 

If group 287 is elected, this correlates to Gene No 8, cDNA clone ID HUVFH14, wherein X is 18. 

Groups 343-398, claim 19, in part, drawn to a method of diagnosis of an undefined pathological condition by 
determining the presence or amount of expression of the polypeptide of SEQ ID NO y. wherein y correlates to one of 
those listed in Table 1, and corresponds to one of the cDNA Clone IDs, respectively. For examples, 

If group 343 is elected, this correlates to Gene No 1, cDNA clone ID HFKLXSS of Table I, wherein y is 68. 

If group 344 is elected, this correlates to Gene No 8, cDNA clone ID HUVFH14, wherein y is 69. 

Groups 400-456, claim 20, in part, drawn to a method of identifying a binding partner to a polypeptide defined by SEQ 
ID NO Y, wherein Y correlates to one of those listed in Table t, and corresponds to one of the cDNA Clone IDs, 
respectively. For examples, 

If group 400 is elected, this correlates to Gene No l, cDNA clone ID HFKLX38 of Table 1, wherein Y is 68. 

If group 401 is elected, this correlates to Gene No 8, cDNA clone ID HUVFH14, wherein Y is 69. 

Groups 457-513, claim 28, in part, drawn to a method of identifying an activity in a biological assay by identification of 
the protein in the supernatant wherein the cell expresses a polypeptide encoded by SEQ ID NO X, wherein X 
correlates to one of those listed in Table t, and corresponds to one of the cDNA Clone IDs, respectively. For 
examples. 

If group 457 is elected, this correlates to Gene No I, cDNA clone ID HFKLXss of Table 1, wherein X is 11. 
If group 458 is elected, this correlates to Gene No 8, cDNA clone ID HUVFH14, wherein X is 18. 



Groups 514-570, claim 83, in part, each group directed to a peptide produced by the method for the identifying a 
binding partner to a polypeptide defined by SEQ ID NO: Y, wherein Y correlates to one of those listed in Table 1, and 
corresponds to one of the cDNA Clone IDs, respectively. For examples. 

If group 514 is elected, this correlates to Gene No 1, cDNA clone ID HFKLXd8 of Table 1, wherein Y is 68. 

If group 515 is elected, this correlates to Gene No 8, cDNA clone ID HUVFH14, wherein Y is 69. 

The inventions listed as Groups 1-570 do not relate to a single inventive concept under PCT Rule 13.1 because, under 
POT Rule 13.8, they lack the same or corresponding special technical features for the following reasons: 

The polynucleotides and polypeptides of each of the clones in Table 1 are unrelated, each to the other. The 
polynucleotide sequences encode structurally distinct polypeptides and do not share a special technical feature. 
Furthermore, the technical feature that links the DNA, protein, antibody, methods of CDNA clone HFKLXS8(8ee Table 
l)is not a contribution over the prior art. See the various documents cited in the search report. Thus the technical 
feature of the polynucleotide sequence is not special and the groups are not so linked under PCT Rule 13.1. 
Additionally the claimed metbjods produce different products and/or different results which are not coextensive and 
which do not share the same technical feature. 
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